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The world’s number one 
feeder liner, powered by Rolls-Royce 
Dart turbo-prop engines. 


Quick turnround—More flights—Low operating costs—Greater profit margin 


HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, 
London, S.W.1. 
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THE AEROPLANE DECEMBER 23, 1960 


Braathen says: 


Since the first half of 1959 we have been operating F. 27 
Friendship aircraft on our domestic routes. These routes 
which are linking together the largest towns of Southern 
Norway lead over stormy coasts and high mountains 
where the operation of aircraft may be very difficult. 

Our F. 27 Friendships have been up to our expectations 
in every respect. The regularity of our services has been 
excellent after the introduction of F. 27 Friendship’s tra- 
velling time has become shorter, our passengers appreciate 
its comfortable and vibrationless flying, and our pilots 
appreciate its excellent performance and manoeuvrability. 
Needless to say, the payload on our domestic services has 
increased considerably after the F. 27 took over. 

Last, but not least, we should like to mention our very 
good experience with the Rolls-Royce Dart engines with 
which the F. 27 is equipped. They are most reliable, are 
having a long running time between inspections and they 
are easy to maintain. 


Vr. L. G. Braathen 
President of Braathens South-American GF Far East Airtransport 


A/S (SAFE) 


BRAATHENS SAFE AIRTRANSPORT As 


what we add: 


In 270,000 hours of smooth flying the Friendship has 
proved its excellent profit-earning capacity and operational 
reliability in regular airline service in four continents 


| he Fokker F 27 1s built under heence by Fairchild Engine and 


Arplan: Corporation { 'SA 


you can build business on Fuendshe 


Second claw Postage paid at New York NY 
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and ASTRONAUTICS 


TO DATE .01 SUCCESSFUL ESCAPES 


have been made using 


MARTIN-BAKER EJECTION SEATS 


The result of 16 years 


experience and more than 


850 test ejections. 
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THE AEROPLANE DECEMBER 23, 1960 
and ASTRONAUTICS 


Sir George Godfrey 
and Partners Ltd. 


HANWORTH MIDDLESEX AND 
HENLEY OXFORDSHIRE, 


TELEPHONE: FELTHAM 3291. 

CABLES: GODFREPART, LONDON 
ASSOCIATED COMPANIES IN: MONTREAL, 
MELBOURNE AND JOHANNESBURG. 


An Ideal Christmas Gift 


aiteee DIARY, 1961 


AIRGRAFT AND COM- Sa Sn ee 
PONENT DESIGN ‘AND sf cushih telesaon seep tee 0k eke sae tenon 
MANUFACTURE - AIR- aviation and astronautics. 

CRAFT OVERHAUL, 
CONVERSION AND MODI- 
FICATION * PRATT & 
WHITNEY R1830 ENGINE 
AND ACCESSORY OVER- 
HAUL * PROPELLER 

OVERHAUL 


Send your enquiries to— 


SCOTTISH AVIATION 


PRESTWICK AIRPORT - AYRSHIRE Obtainable from booksellers and stationers at 6s. 6d. 
leather bound with pencil, or 4s. 9d. for the rexine 
"PHONE: PRESTWICK 79888 (20 lines) | | edition, or by post from the publishers for an additional 


TELEX: 77432 : . 
6d. per copy for postage. 

CABLES: AERONAUTICS PRESTWICK Pe Py Teg 
TEMPLE PRESS BOOKS Bowling Green Lane London EC] 
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DECEMBER 23, 1960 THE AEROPLANE 
and ASTRONAUTICS 


Wishing all our friends 
in the industry 
a Happy Christmas 


and a Prosperous New Year 
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Now in regular service at 


Royal Air Force 
FOV Flying Training Schools. 


} ¥ ons 

Ress abt . ° ° 
OE tng ar ; i Also in service with the 
aos) ‘ Powered by one Bristol Siddeley Viper ASV 8 or ASV 11 : 
al by Royal Ceylon Air Force. 


Entering service with the 

Roval Air Force in 1961, 

the Jet Provost T.Mk. 4 
takes off in 1030 ft 


foe lands in 1415 ft 
eo , 
a |e climbs to 30,000 ft 
“sé . ® . 
ier in 13.3 minutes 
* : 
oy ; has a max. level speed of 


357 kt and a max. 


range of 600 n.m. 


HUNTING AIRCRAFT LIMITED wuron aireort BEDFORDSHIRE ENGLAND 
A COMPANY OF BRITISH AIRCRAFT CORPORATION 
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Removing the Strain 


At this time of year when it is customary to extend greetings for 
the festival of Christmas and hopes of prosperity in the New Year, 
accident; to aeroplanes over centres of population have a specially 
devastating aspect, not least the thought of widespread mourning in 
so many homes. 

Those responsible for aircraft safety, and in particular air traffic 
control, need no fresh admonition. But we must all face the fact 
that nothing can be allowed to stand in the way of lightening the 
load on the human links in the chain. It has long been realized that 
everything possible must be done to reduce the strain on pilots in bad 
weather. But these are the conditions when the air traffic controllers 
too are more heavily burdened. It is quite certain that relaxation of 
strain in emergency can only be brought about by the installation of 
the most modern automatic computing traffic control systems. 

This is where progress must be pushed on 


Great News from Down Under 


News that Australia has decided to buy the Dassault Mirage III for 
her Air Force emphasizes the fact, if indeed any emphasis were needed, 
that the French Aircraft Industry has achieved notable status inter- 
nationally. It is some years now since the Indian Air Force bought 
Ouragans and Mystéres. The performance of the Caravelle on the 
airways of the World needs no reiteration. 

In the particular case of the Mirage III the French Industry was 
competing with, among others, the American so that the selection of 
the Mirage in such circumstances is a special feather in the Dassault 
cap. From a purely national point of view, we in this country have 
special reason to be pleased. The selection of a powerplant has yet 
to be made but it is well known that the already high performance 
of the Mirage III is enhanced by the installation of a Rolls-Royce RB 
146 powerplant. And it is with some confidence, therefore, that the 
outcome is awaited of a trial installation to be made with this engine. 

Meantime it seems likely that the Australian Mirage III will be 
supplied with Ferranti Airpass radar. 

Thus the selection of the Mirage III for a Commonwealth Air Force 
demonstrates the potential of British collaboration with a European 
aircraft industry. It is in this field that many of us believe a great 
future to lie, and for this reason we are delighted to welcome one of 
the most significant pieces of news to be published in 1960. 


fa fad aw 


To our Readers all over the World 


A Merry Christmas 


and a Happy New Year 
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THE AEROPLANE 
and ASTRONAUTICS 


Matters of Moment 


Double Event—A First 


UNIQUE ceremony was performed at Baginton last week 

when the Armstrong Whitworth Argosy was formally 
awarded British and American certificates of airworthiness. This 
was the first occasion on which such a double event has been 
celebrated for a British civil aeroplane. It was. indeed, another 
significant reminder of the great efforts made by the Al 
Registration Board towards a closer understanding between US. 
and U.K. certification authorities and the acceptance in 
America of British standards. 

The British C. of A. for the first of the Argosies to be 
delivered to Riddle Airlines, Inc., was handed to Mr. W. S. D 
Lockwood, managing director of A.W.A.. by Mr. R. FE 
Hardingham, chief executive of the Air Registration Board. The 
Argosy s American civil type certificate was handed to Mr: 
E. D. Keen, director and chief designer of A.W.A., by Mr. L. 
Morda from the Paris office of the U.S. Federal Aviation 
Agency. And Mr. J. Muir of Riddle Airlines received from 
Mr. Morda the American C. of A. for his first aircraft. The 
Argosy was to go into service on the Logair contract on 
Dec. 20, only seven days after its arrival in the U.S. 

Armstrong Whitworth’s Argosy, which is powered by four 
Rolls-Royce Darts, has thus achieved the distinction of being 
the first turboprop-powered commercial air freighter to be 
granted a U.S. civil type certificate. As a type it would seem 
to have a promising future on both sides of the Atlantic as 
a utilitarian freight transport. A military version for the Royal 
Air Force, designated the A.W.660, is due to make its first 
flight early in the new year. 


Mirages for Australia 


OLITICAL considerations apart, it was obvious from the 
outline of R.A.A.F. fighter requirements in our recent study 
of the Dassault Mirage III (THe AEROPLANE AND ASTRONAUTICS, 
Dec. 2), that this French multi-mission aircraft was a logical 
choice for the Australians to replace their Avon-Sabres. At that 
time, the Mirage had already been selected on the basis of its 
technical superiority for R.A.A.F. requirements over competing 
types, a choice which was confirmed by the Minister for Defence, 
Mr. A. G. Townley, on Dec. 15, on behalf of the Australian 
Government 
Initial R.A.A.F. order for the Mirage III is for 30 aircraft, 
sufficient to re-equip one squadron and an operational conver- 
sion unit. As the Mirage airframe and engine are to be 
manufactured “ to a substantial extent ” in Australia. it may be 
presumed that further orders may follow, in a similar manner 
to the way in which 111 Avon-Sabres were built by Common- 
wealth Aircraft. 
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FULL AND UNRESTRICTED.—Mr. R. E. Hardingham, chief 

executive of the A.R.B. (left), presents the full and unrestricted 

British certificate of airworthiness for the Argosy to Mr. 
W. S. D. Lockwood, managing director of A.W.A. 


Powerplant for the Australian Mirages has not yet been 
specified. The R.A.A.F. mission, led by Gp. Capt. D. R. 
Cuming, last June flew the standard Atar-powered Mirage of the 
type entering service with the French Air Force, but a prototype 
is being fitted with a Rolls-Royce R.B.146 for further evaluation 
Australian preference would naturally be for an Avon-Mirage, 
and it may be assumed that provided the prototype of this 
aircraft, which is due to fly in February, 1961. reveals no 
unexpected snags production will proceed with this type. The 
Commonwealth company has already built a large number of 
Avons under licence for R.A.A.F. Sabres and Canberras. This 
experience would be invaluable for further production of the 
R.B.146 version. 

The Australian Mirage is also likely to be equipped with 
British Ferranti Airpass IIC radar and fire-control equipment, 
in place of the standard French Cyrano installation, although 
once again, no final decision has been announced. Another 
unknown factor is the possibie procurement of SEPR 841 
rocket-packs for very high-altitude interception, although this 
may not be likely in view of the Mirage’s primary réle in 
re-equipping the two R.A.A.F. fighter squadrons based at 
Butterworth, Malaya, as part of the Commonwealth Strategic 
Reserve. 

This first foreign order is likely to be something of a break- 
through for Dassault in the international fighter market, which 
hitherto has been dominated by the Lockheed F-104. Further 


MASSIVE MOCK-UP. — 
This recent picture of the 
Vickers VC10 mock-up at 
Weybridge gives some idea 
of the size of this new 
transport, which is the 
largest aeroplane ever put 
into production in Europe. 


Photograph copyright 
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potential customers includes India, Israel, South Africa and 
Switzerland, among others 

A Swiss selection is imminent, following recent trials between 
the Mirage III and the SAAB Draken, and it has been reported 
that the French fighter has again been chosen so far as technical 
merits are concerned. About 100 aircraft may be involved in 
this contract 


: ‘ . 1 
Executive Operators Get Together 
RELIMINARY steps towards the formation of a Business 
Aircraft Users’ Association in the U.K. were taken last 
week in London at a Royal Aero Club meeting in Londonderry 
House. Mr. Peter Masefield who took the chair in his capacity 
of chairman of the R.Ae.C. Aviation Committee, outlined the 
aims of the proposed association to a large gathering of execu- 
tive operators and other interested individuals They were 
unanimous in approving the formation of a body, in association 
with the R.Ae.C., to obtain powerful representation of the 
interests of business aviation to Government departm nts and 
civil authorities, and to provide a pool of knowledge on the 
use of executive aircraft for existing and prospective Operators. 

The actual task of formulating the new association was 
delegated to a steering committee comprising Mr. Kenneth 
McAlpine, of the firm of structural engineers, Mr. M. Bellhouse, 
of Pressed Steel, Mr, Hector Lang, of McVitie Price, Mr. Tim 
Vigors, of Vigors Aviation, and also chairman of the R.Ae.C. 
Advisory Committee on Business Aviation, and Mr. Masefield 
All these distinguished individuals are executive operators, 
among their many other interests, and represent both the 
‘amateur and professional sides of business flying in being 
practising pilots. They will report their progress at a further 
meeting in two or three months’ time 

During introductory remarks by Peter Masefield and Tim 
Vigors, the latter drew attention to the lack of airfields for 
executive use in the London area. He said that they had gone 
a long way towards getting Croydon reopened for business 
aeroplanes, and he thought that there was a very good chance 
of this happening in the reasonably near future. The question 
of Hendon, to serve the north of London, would then be 
taken up, together with the use of Northolt, and then of London 
Airport. London was the worst-served city for small airports 
in the World. 

In the United States, the National Business Aviation Asso- 
ciation was stronger than the airlines’ organizations, and similar 
rights must be ensured to executive operators in this country 
Other points which needed representation were the tremendous 
wastage of executive time in customs procedures, the need for 
an information centre on home and foreign flying facilities, 
and reduction of the 174 import duty on foreign aircraft to 
widen the business market 

Peter Masefield said that £2,000 had been guaranteed to 
start the new association on its way, but he thought that at 
least £5,000 would be needed. Following suggestions from 
among those present, he invited additions to the steering 
committee, to widen its outlook, and finanacial contributions to 
hasten formation of the B.A.U.A. 
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AUSTRALIAN CHOICE.—An order has been placed with 

Marcel Dassault for 30 Mirage Ill fighter-bombers to re-equip 

an R.A.A.F. squadron and an O.C.U. The first production 

Mirage IliIC, powered by an Atar 9B, and illustrated below, 
is just entering service with the French Air Force. 
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New York and Munich 


NTIL more is known about the sequence of events which 

led to the collision over New York on Dec. 16, and to the 
failure. at Munich on Dec. 17, of the U.S.A.F. Convair to 
maintain height after engine trouble on take-off, no useful 
comment can be made. 

The effect of both accidents was made even more tragic, and 
the public impact was made greater, by the fact that two of 
the three aircraft concerned crashed in built-up areas. The 
time may come when the use of approach and take-off paths 
over such areas must be prohibited—and this, for many metro- 
politan areas, will mean either a reduction in the use of existing 
airports, or the building of new airports well away from con- 
gested areas and with very strict control over building in the 
vicinity The risks for London and many other large centres 
are very real so long as instrument runways are so aligned that 
approach and take-off paths pass over heavily populated areas. 

The aircraft involved in the New York collision were a Trans 
World Airlines L-1049G and a United Air Lines DC-8. The 
L-1049G, which carried 39 passengers and a crew of five, was 
operating flight 266 from Dayton and Columbus, Ohio, to La 
Guardia, New York, where it was scheduled to arrive at 
10.33 hrs. local time. The DC-8, which carried 76 passengers 
and a crew of seven, was operating flight 826 from Chicago 
(Midway) to New York International, Idlewild, where it was 
due to land at 10.45 hrs. local. The collision occurred at 
about 10.37 hrs. to the south-west of Manhattan. The wreck- 
age of the DC-8 fell on Brooklyn and that of the L-1049 
on Staten Island. The total death roll was known, at the time 
of going to press, to be at least 142, including 15 persons on 
the ground 

The U.S.A.F. Convair C-131 (based at Northolt, Middlesex) 
had taken off in poor visibility from Reim Airport, which is 
about 34 miles from the centre of Munich. Its pilot reported 
engine trouble and about four minutes after take-off it struck 
the spire of St. Paul's church and crashed at a point within a 
few blocks of the city’s central station. The crew of seven, 
the 13 passengers—12 of them students returning to England 
for the holidays—and at least 30 persons on the greund lost 


their lives. 
Joining the A.R.B. 


R. N. E. ROWE, C.B.E., D.LC., B.Sc., M.1.Mech.E., 

M.Inst.T.. F.C.G.1L, F.R.Ae.S., F.A.LS.. joint managing 
director of Blackburn Aircraft, Ltd., has been appointed to 
the Air Registration Baard as a representative of the aircraft 
industry. He succeeds Mr. J. D. North, M.I.Mech.E., F.R.Ae.S., 
F.S.S., who has retired 

Born in 1898, Mr. Rowe has spent the whole of his working 
life in aeronautical engineering, with particular emphasis on 
research and development, and he will take to the Board a 
long and varied experience of all aspects of aviation. 

Appointed Director of Technical Development at the Ministry 
of Aircraft Production in 1941, he became Director-General in 
1945. The following year he went to British European Airways 
as controller of research and special developments in which 
capacity he was closely associated with the Corporation's 
helicopter activities. And in 1951 he joined the Blackburn 
team at Brough as technical director. 

Mr. Rowe was president of the Royal Aeronautical Society 
for 1955-56. He also became president of the Helicopter 
Association of Great Britain in 1959 before it was transformed 
into the Rotorcraft Section of the R.Ae.S. 


; ; a a | eee Be my aa eae: : at : x 23, eS eS i oe : 
hen a 
& 
{ 2 
Po || 1 
| 
| i 
i 
eC 
ee & 
4 
) 
ad ra 
wes 
“fi 
: aye 
S| 
aot oA 
a 
Pa, tty ol 
"TR ft 
Peeasane | 
oe! 
oF 
: ene 
a pe 
; aa 
7 s 
: ae 
tot ne 
pes 
“Si, 
; ae 
. a 
: ihsy 
( 
ne 
; ir 
WER, 
( % 
. , aes 
3 
hg? 
4 
a a a 2 
| aif 4 
. \ 
7 rae 
eat 
‘J a 4 
2 % 
7 pee 
oa 
ee 
4 . pier, 
vy at 44 
1 : : Ponte 
wae * “4 
i] “aan ery 
ye y oy it 
; pt ong 
és " e 
‘ , : - ey 
_— 
q ~ ae a a 
; ® - ns » % W " E aie meskes ~ . 3 yg 
: Ps () eg a 
’ _ : = < : ai ae : , gs 
—_ : as : ars 2 j ! | . se 
. , "y oe. pe. on) 2) ed Ra ee 
ie »f % i= - ie — Pie fT = : a 
aa ; . be % 3 - - E : * nts Bike - i Po seg ae “ae ay i met 6 
bic a al Oe Sa nD ce % é tie eee it 9H a aD : pis aeiatee er 
= a <; ae 3 eens sian amt a i ser ; & 4a 
2 aed ae eee ae iin ee a py Sa eis TG 
: : ; SEES Cn Ce aN Cnet ee 
Geez Ee 4 ae Rta eae ‘¢ B ‘a ear.e 
| = poe sna sch ey Res tee = : . ae [el 
ee es cen ge ‘ ce ae ree. 
this is nahiiaad o- > ee tl ’ YP rere or rel % ; bat oor 
- ” Oe eal 
. a | ee 
Z + Sy 
: : “7 eg 
- “ -- “ae 
ot OT Mae 
| : |? RS 
Ms ee 
tel he 
“tev 
; - ye 
aes 
a 
a 7a 


PEN 
ee 
. = 
; 4 
- 
3 q 


THE AEROPLANE 
and ASTRONAUTICS 


Matters of Moment... . 


Victor Accident Investigations 


OLLOWING a salvage operation and technical reconstruction 
of unprecedented difficulty, the accident investigation 
specialists at the Royal Aircraft Establishment at Farnborough 
are now 95 certain that they have deduced the reason for 
the crash of a Victor 2 bomber into the sea off the Pembroke- 
shire coast on Aug. 20 last year. About 70°, of the airframe 
is said to have been recovered and this has been reassembled 
at Farnborough for the extremely detailed structural 
examination that is necessary in such cases. 

The Victor had taken off from Boscombe Down on the 
morning of Aug. 20 on a routine test flight. Communication 
with it was lost about an hour later when it was at a very high 
altitude off the Pembrokeshire coast. It is believed that the 
object of the flight was to determine the maximum tightness of 
turns at high speeds and altitudes; the height involved was 
probably in the region of 60,900 ft. 

Although the R.A.E.’s findings have yet to be made public, it 
has been suggested that the pitot head had broken loose 
from the wing with the result that the autopilot received a 
false indication of a sudden reduction in airspeed. The autopilot, 
it was argued, put the aircraft into a compensating dive during 
which the speed built up to Mach 1.25 and the aircraft became 
uncontrollable and did not recover. 

Several points come to mind which suggest that even if the 
pitot head were found to have parted company with the wing 
at a comparatively early stage. that in itself may not have been 
the initial cause of the disaster. For example, it cannot be 
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assumed that an operating autopilot was in fact installed in 
that particular Victor 2 

There is always the possibility of some comparatively minor 
engineering fault occurring that, in some circumstances, might 
well lead to a chain of events building up to a loss of contro! 
such as that experienced in the Victor. It could be, for instance 
that a simple failure in a locking mechanism would cause a 
pressure cabin hatch to come off—in itself perhaps not 
catastrophic but giving rise to a potentially dangerous situation 
which could develop into disaster. 

The time of the accident was established accurately by the 
recovery of a crew member's damaged watch and by a tape 
recording on which the words “Dr. Dale” from the B.B.C.’s 
radio programme could be distinguished. It was also reported 
that the two pilots ejected from the aircraft, but too late to save 
themselves. 

In any event, there seems little doubt that the Victor hit the 
sea at supersonic speed and that its tail unit—-suspect in the 
very early days of the Victor 1—remained in position right 
to the end. It is not particularly surprising that no distress 
message was received. In a 30° dive at 800 m.p.h. (Mach 1.2 
above 36,000 ft.) the Victor would have taken only 170 seconds 
to hit the sea from 60.000 ft. If the dive had been made inten- 
tionally it might have only become uncontrollable at a much 
lower altitude. For example, if it had steepened to 45° at, say 
30,000 ft., the aircraft would have hit the sea within 61 sec 

In such a predicament, V-bomber pilots are unlikely to use 
their ejector seats until the last possible moment because the 
other crew members would have no chance of escape. It appears 
that the pilots of the ill-fated Victor 2 hoped until the last 
moment to save the aircraft and then ejected too late 


Eurocontrol Comes Closer 


HE signature. in Brussels on Dec. 13, of the Eurocontrol 

Convention came after four years of consultations and 
planning aimed at establishing a common upper-air traffic 
control system over a large part of Europe, and brings 
measurably closer the achievement of that aim. The Conven 
tion, which was signed by Mr. Peter Thorneycroft, Minister 
of Aviation, and representatives of the Governments of France, 
Belgium, the Netherlands, Luxembourg and Western Germany. 
has still to be ratified by the signatory States before it comes 
into force; but protocols were also signed with the object of 
setting up interim organizations to cover the transitional period. 
The full Convention is expected to become effective some time 
next year, as soon as it has been ratified by at least four of the 
signatory States “ whose territories form a coherent whole.” 

Eurocontrol has three objectives: 

(i) To provide air navigation services in the upper airspace in 
order to prevent collision; to ensure the orderly and rapid flow 
of air traffic: to provide flight information and advice and to 
co-operate with search and rescue services. 

(ii) To provide all the facilities necessary for (1), and 

(iii) To establish research centres and technical schools 

As a means of implementing the Convention, a Permanent 
Commission for the Safety of Air Navigation will be set up. 
together with an Air Traffic Services Agency. The latter, with 
its seat in Brussels, will be responsible for providing the upper 
airspace A.T.C. services in the six countries. In the transitional 
period, an interim commission has been established, plus an 
issociation in Paris which will study and evaluate the A.T.C. 
requirements in the permanent organization. This association 
will work in close collaboration with the Planning Directorate, 
which has now superseded the Eurocontrol Bureau of Studies 
and will eventually be absorbed by the A.T.S. Agency. The 
Bureau of Studies was set up in Paris last February under the 
chairmanship of a U.K. representative. 

Details of the constitution of the Commission, which is 
expected to meet two or three times a year, have not yet been 
made public. The association in Paris will hold its first meeting 
in the near future, and its membership includes two civil and 
two military representatives of each of the six countries. The 
U.K. delegates are the Deputy Secretary (A) of the Ministry 
of Aviation and the Director General of Navigational Services 
on the civil side, and the Vice Chief of the Air Staff and the 
Director of Operations, Maritime, Navigation and Air Traffic 
Control for the Air Ministry. 

While Eurocontrol is immediately concerned with upper air- 
space (above 25,000 ft.), provision is made in the Convention for 
the transfer to the agency of responsibility for air traffic services 
for part of the lower airspace if required in the interests of 


efficiency. Provision is also made for other countries to join 
Eurocontrol. 

The Permanent Commission will have five responsibilities, as 
follows 

(i) Standardizing air traffic regulations (within the framework of 
ICAO Standards and Recommended Practices). 

(ii) Formulating common policy on radio aids, communications 
and airborne equipment. 

(iii) Studying technical progress on air navigation services and 
formulating amendments to ICAO regional plans. 

(iv) Supervising the activities of Eurocontrol. 

(v) Maintaining liaison with other States and = international 
organizations. 

It is not the purpose of Eurocontrol to supersede existing 
co-ordinating bodies, such as the NATO Committee for 
European Airspace Co-ordination (CEAC) and ICAO. Indeed, 
it is an outgrowth of a working group set up by CEAC in 
1957 and of a recommendation made by the Fourth European- 
Mediterranean Regional Air Navigation Meeting of ICAO in 
1958. Its value will lie in implementing the policies of CEAC 
and ICAO over a large supra-national area, ignoring national 
boundaries and regulations. 

Although full details of the scheme have still to be 
announced, it is expected that the air traffic services agency 
will set up five upper information regions (UIRs) controlled 
from upper control centres at London, Prestwick, Paris. Luxem- 
bourg and Rome. Military personnel will be attached to each 
control centre to maintain liaison with the organizations 
responsible for military operational air traffic. 

The control centres will be responsible for all “ general air 
traffic.” which will conform either to a predetermined route 
system or to an upper airway system: in the former case, 
positive control procedures will be enforced at all times. Special 
rules will be developed for operational military flying to allow 
flights under ver until such time as a means of providing 
positive control to all aircraft becomes available 

Whenever possible, the agency will adopt common equipment 
for both military and civil aviation: if not common, the equip 
ment will be compatible. It is part of basic Eurocontrol plan- 
ning that the control centres should be equipped with automatic 
data transfer, storage and display facilities, using computers to 
replace manual methods used at present. Automatic air/ground 
data transmission methods will also be developed. 

It has also been agreed, in the technical working group 
which has been at work for the past year or more, that vor 
DMET, in association with the military TACAN, will not permit 
positive control over the entire upper airspace, and that an 
area-coverage system of navigation therefore seems indispens- 
able. Civil and military primary radar will be used at the 
control centres, probably backed up by secondary radar for 
aircraft identification. 
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Hypersonics at Woomera 


IRST of a series of hypersonic research vehicles based on a 
staged version of the British sounding rocket, Skylark, was 
launched at Woomera on Dec. 15. Designed and developed by 
the Rocket Propulsion Establishment, Westcott, the vehicle has 
two new solid-propellent rockets, Gosling and Lobster, as 
second and third stages. The final stage is provided with a 
light-weight motor of high performance. 
Main function of the new three-stage vehicle, called Jaguar. 
is to provide basic information on aerodynamic phenomena at 
hypersonic speeds It is intended particularly to provide 


THE AEROPLANE 
and ASTRONAUTICS 


information on the problems of aerodynamic heating at these 
very high speeds 

In last week's initial launching, the second and third stages 
were fired in rapid succession from the nose of the Skylark 
stage when the vehicle had assumed a nearly horizontal attitude. 
The object of this was to test their performance under high- 
speed conditions—about 7,000 m.p.h.—in the upper atmosphere. 
Telemetry results were obtained for some two minutes. 

Announcing this first launching, Mr. A. S. Hulme, the 
Australian Minister of Supply, said the next vehicle would 
investigate aerodynamic and heating effects “at very high 
speeds.” 


OR more than 30 years Capt. K. J. G. Bartlett, C.B.E 

A.F.R.Ae.S., M.Inst.T.. M.S.A.E., was a personality in the 
British aircraft industry and on the news of his sudden death 
on Dec. 15 at his home on the Seine in France, some miles 
outside Paris, many must have wondered how the familiar 
world of European aviation to which they had long been 
accustomed was going to get on without him. Retired he may 
have become from the board of the Bristol Aircraft Company in 
Engiand, but his links with European aviation were maintained 
through his directorships of SECA and TABSA. Moreover, 
s a past president of the International Aeronautical Federation 
(F.A.1.) (1954-1955) he was able to continue his vigorous 
participation in international sporting and competitive flying 
matters and he was a member (or had been) of many R.Ae.( 
committees 

In addition he was, at the time of his death, president of the 
British Chamber of Commerce in France, a function for which 
his grasp of affairs and of the French language and 
emperament splendidly fitted him. He thus devoted his life 
to the furtherance of international aviation and of British 
participation therein 

A first recollection of him is in the full glory of pre-War 
morning dress at the opening day of a Paris Aeronautical Salon, 
waiting for the President of the Republic to visit, as he assuredly 
would do, the stand of the Bristol Company. The correct tenue 
ind absolute promptness were typical of the man. Yet he was 
not universally known as “* Ken” for nothing and he was not 
too Important to ensure that a young English aeronautical 
journalist in Paris for the first time got invited to important 
meetings and parties. And this he never failed to do in what- 
ever capital of the World one encountered him. And wher- 
ever he might be his inseparable pipe would not long be out of 
sight. not even at official dinners of appalling solemnity 

Ken Bartlett had long links with this paper. He and the 
ounder-editor became good friends in the early ‘twenties. 
C.G.G. has himself recorded that the acquaintance began after 
Gnome and Rhéne bought the Bristol licence. When the 
wnership of THe AEROPLANE changed hands and the decision 
was taken to make advertisers pay an economic price Ken 
Bartlett was one of the toughest nuts to crack, but once 
versuaded that the change was right he became a strong 
supporter of the new régime and backed the policy of Tue 
AFROPLANE ON Various significant occasions 

Kenelm Joseph Godfrey Bartlett was born in July. 1893 
He was educated in Belgium. He served in the British Army 
from 1914 to 1920 

From 1921 to 1923 he was manager of the motorcycle section 
»f the Gnome et Rhéne Co., whose rotary engines did so much 
for aviation in its early days He became director of Marelli 
Magnetos, in Belgium, until 1927, and joined the great Bristol 
Company in 1928 

After joining Bristols he became European representative with 
an office in Paris, and thereafter was a wanderer on the face 
of the earth Any country. outside the limited Bolshevik 
Curtain of those days. which aspired to have an Air Force 
ike ours, knew him well. Prague. Budapest. Sofia and Belgrade 
were all on his beat, which later extended to the New World, 
till he became the complete cosmopolitan 

When war was declared in 1939 Ken Bartlett joined the 
R.A.F. and during the “ phoney war” he was personal assistant 
P.A.) to Air Marshal Barratt (now Sir Arthur), A.O.C.-in-€ 
British Air Forces in France. After the French debacle, from 
which Ken managed to extricate his French wife to England, 
he was released from the R.A.F. to the Bristol Company and, 
at first, was manager of the firm’s engine repair organization, 
and then of the Rodney Works. Later on he went on special 
mISSIONS. 

In 1944 he was appointed a director of the Bristol Company 
As soon as Paris’ was liberated—in fact while it was still 
vccupied by the “ Resistance.” a most dangerous time—he 
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dashed over to see for 


himself how _ things 
were 

The enthusiasm 
which brought Ken 


Bartlett into the 
motorcycle business 
remained unchecked 
to the end and when- 
ever one met him he 
would be bubbling 
over with ideas which 
needed discussion, as 
many of his col- 
leagues on the export 
committee (and later 
the sales and export 
committee) of the 
S.B.A.C. can testify 

TJ 

Of his work for the 
Bristol Company Sir Stanley White writes 

Ken Bartlett was a man who brought an intense enthusiasm 
to any task that fell to his lot 

After acting as European technical correspondent to our 
engine division for a period, in 1928 he joined the Bristol 
Aeroplane Company as sales manager, in which office his 
responsibilities covered the whole range of Bristol aircraft and 
engines 

During the next few years he established a network of agents 
all over the World, and devoted himself with great success 
to the sale of Bristol engines of all types, as well as Bulldogs 
and Blenheims Manufacturing licences were negotiated in 
many countries 

Following the outbreak war, Ken served with the British 
Forces in France until the evacuation, when he was released 
to undertake the management of one of the factories operated 
by our engine company. Here once again his intense drive was 
directed to the war effort. and by night or day, in quiet times 
and in air raids, he was there directing by force of example the 
work of a team of men who held him in the highest regard. 

In 1943 he joined our board 

With the return of peace, the object had changed but not the 
tempo. Bristol Freighters, prefabricated buildings, engines of 
various types, Worldwide journeys with little time at home 
that was the daily pattern of his thoughts and effort. In devoting 
himself thus unsparingly to his work he made hosts of friends, 
all of whom will share the sadness we feel at the loss of one 
whose work was dedicated to his company and his country. 

Colonel Rupert Preston, C.B.E., hon. secretary-general, the 
Royal Aero ¢ lub. and a F.AJI vice president, writes 

For nearly 30 years Ken Bartlett was a Royal Aero Club 
delegate to the meetings of the Fédération Aéronautique Inter- 
nationale. In 1953 he was elected President of the F.A.I. for 
the years 1954 and 1955 and in 1956 became a President of 
Honour. For these services he was elected an Honorary Life 
Member of the Royal Aero Club 

Ken Bartlett's knowledge of foreign languages was out- 
standing and this made him a most popular member of the 
F.A.I. as he could talk to nearly every delegate in some 
language. He was a great companion and whatever country 
you were in with him he always knew the important people in 
aviation. He will be sadly missed and the F.A.1. meetings will 
not be the same without him where his experience and 
command of languages were of the greatest value 

A sung requiem mass was celebrated on Dec. 17 by the Very 
Rev. Canon Bartlett of Westminster Cathedral (brother) in the 
church of Moisson, close to where Capt. Bartlett lived. There 
were many mourners from England 
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Aviation News in General 


FIGHTER COMMAND. At the 
beginning of next year R.A.F, Fighter 
Command is to be reduced from three 
to two Groups. No. 12 Group will 
remain with its present Headquarters at 
Horsham St. Faith. The present No. 11 
Group at Martlesham Heath will be dis- 
banded, and No. 13 Group, Ouston, will 
be known as No. Il Group. Its head 
quarters will move to Leconfield. 


SKEETERS FOR SALE.--In order to 
standardize its equipment, the West Ger- 
man Luftwaffe has withdrawn from use 
its 10 Saro Skeeters, which are now being 
offered for sale. 


FLIGHT RECORD CLAIM.— The 
U.S.A.F. has claimed a new long-distance 
flig t record for a B-52G which has flown 
a non-stop closed-circuit distance of 
10,000 miles from Edwards A.F.B. The 
bomber, which was flight refuelled, had 
a gross take-off weight of 480,000 Ib. and 
was airborne for 19 hr. 45 min. 


ANTARCTIC LOSS.—An Australian 
Antarctic Research Team Dakota was 
carried eight miles away from its moor- 
ings in an Antarctic blizzard earlier this 
month. A Beaver was wrecked in the 
same storm. Salvage work is underway 
on the Dakota's instruments, but it will 
not be possible to recover the aircraft 
until the sea ice thickens and this might 
not be until next May. 


HIGH LOAD.—A new height record 
with a standard load of 1,000 kg. was 
claimed on Dec. 15 by the U.S. Navy, 
after a North American A3J Vigilante 
had flown to 91,450.8 ft. from Edwards 
Air Force base. The previous record 
was 67,096 ft., set up by the Russians 
last year. 


BMEWS EXPANSION. — The 
U.S.A.F. has stated that tracking radar 
facilities are to be installed at the Thule 
station of the Ballistic Missile Early 
Warning System; this base became opera- 
tional on Oct. 1. Radome and pedestal 
parts for the R.C.A. tracking radar have 
already arrived; this equipment is of the 
type to be installed at Fylingdales, as 
described in our Oct. 21 issue. It is used 
for space surveillance and to lock onto 
contacts for positive identification. 


S.B.A.C. APPRECIATION. — The 
R.A.F. Benevolent Fund has received 
£4.500 from the Society of British Air- 
craft Constructors as a result of this 
year’s Farnborough Show. The Society 
said that the contribution to the Fund 
was in token of their warm appreciation 
of the magnificent show by the R.A-F.. 
particularly the flying display by No. 111 
Squadron, 


COSMIC PATCH.—Patches of human 
skin sent into orbit in the second Soviet 
spaceship in August and safely recovered 
with the two dogs, Strelka and Belka, 
have been successfully grafted on to the 
bodies of volunteers of the Soviet 
Academy of Sciences, it is reported from 
Moscow The skin, having travelled 
nearly 450,000 miles, is still healthy 
despite its exposure to radiation in space 
for some 24 hr 


PROBE MISHAP. Last of the Pioneer 
Moon-probes, launched on Dec. 15, was 
destroyed when the Atlas-Able 5B 
launcher exploded in flight some 65 
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HIGH HOPES.—Experi- 
mental communications 
satellite by Hughes Air- 
craft Co., weighs only 
32 Ib. and is spin-stabil- 
ized. As explained on 
page 838, it is being 
developed for launching 
into a 24-hr. equatorial 
orbit at 22,300 miles. 


seconds after leaving Cape Canaveral. A 
NASA spokesman said the vehicle was 
not blown up by the range safety officer. 
The Moon-probe weighed 388 Ib. and, as 
on former occasions, consisted of a 39-in. 
dia. spherical package fitted with four 
extensible solar “ paddles” and a hydra- 
zine engine with thrust nozzles fore and 
aft for velocity corrections. 


MOUSE HIGH. Preparations are 
advanced at Colomb Bechar, the French 
rocket range in the Sahara, for the 
launching early next year of four mice 
in the detachable nose-cone of a Super- 
Veroniqué, The bio-medical payload is 
expected to ascend 120-150 miles and be 
recovered by parachute. Experiments are 
also to be made with postal rockets in 
conjunction with the National Centre for 
Tele-Communications Research. 


DISCUSSING ROCKETRY.—A two- 
day Rocket Propulsion Symposium will 
be held at the College of Aeronautics, 
Cranfield, on Jan. 6-7. Jointly organized 
by the Royal Aeronautical Society, the 
British Interplanetary Society, and the 
College of Aeronautics, the symposium 
will survey various aspects of British 
rocket propulsion work with = special 
emphasis on control and reliability. Other 


FIRST HERE.—Delivery 
took place last week to 
Woods of Colchester 
Ltd., of the first Aero 
Commander to be re- 
gistered inthe U.K. A 
Model 500B, with two 
290 b.h.p. Lycoming 
10-540-B1A engines, the 
Commander was flown 
across the Atlantic by 
Mr. Woods’ personal 
pilot, Mr. Peter Wellby. 


subjects will include materials, instru- 
mentation, inspection problems, and 
liquid hydrogen. Registration fee is £6, 
including overnight accommodation 
Applications to the Secretary, The Roya! 
Aeronautical Society, 4 Hamilton Place, 
London, W.1. 


SATELLITE DETECTOR.—The U.S 
Defense Department has ordered the 
North American Defense Command 
(NORAD) to set up a system for detect- 
ing hostile space vehicles of the future 
Two experimental tracking * fences” run 
by the U.S. Navy and Air Force have 
been turned over to the Defense 
Command. 


SOVIET PROBES.—Prof. A. Blagon- 
ravov has listed the total of Soviet rocket 
firings undertaken during the I.G.Y. and 
1959. It includes 175 sounding rockets 
(158 meteorological payloads to study the 
upper stratosphere, and 17 geophysical! 
payloads for studies between 100 and 
470 km.). Six of the geophysical payloads 
included spherical, attitude-controlled 
containers of 367 kg. each for optical 
observations, while seven launchings 
210 km. included 2,200 kg. detachable 
heads consisting of animal cabin, instru- 
ment section and recovery parachute 
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News About People 


DECEMBER 23, 1960 


Commercial Aviation Affairs 


VANGUARD DELIVERIES. — The 
second Vickers Vanguard 951 was 
delivered to B.E.A. on Dec. 13 and the 
second 952 to T.C.A. on Dec. 14 


CHEAPER CAR FERRY.—Silver City 
Airways is to abolish peak-day surcharges 
on its cross-channel vehicle ferries next 
summer, and will reduce the duration of 
peak fares to the period from Jly. 1 to 
Sept. 18. It is expected that one vehicle 
in four will save about £3 on the return 
journey as a result of this new two-level 
fares structure. The vehicle height limit 
will be raised from 6 ft. 6 in. to 6 ft. 10 In. 


K.L.M. DIVIDEND.—In the first nine 
months of 1960, K.L.M. recorded sub- 
stantial increases in passenger, freight 
and mail traffic, but net earnings declined 
from £1,200,000 for the 1959 period to 
£996,240. This, despite an 11 increase 
in revenue and an increase from 59.2 

to 60.7 in load factor, was probably 
ittributable to the introduction costs of 
the DC-8 


CATHAY PACIFIC BRITANNIA.— 
Until Cathay Pacific Airways’ two Lock- 
heed Electras are returned to service 
towards the end of next month after 
modification at Burbank, the airline is 
using a Britannia leased from B.O.A 


ELECTRA MOD. APPROVED.—-The 
F.A.A. has approved the engineering data 
upon which Lockheed have based modi- 
fications to the Lockheed Electra. Flight 
testing of the modified version is con- 
tinuing towards certification. 


DC-8 DELIVERY.—On its deliver 
flight from Los Angeles the last of seven 
Douglas DC-8s for S.AS. flew to 
Copenhagen in 10 hr. 43 min. non-stop 


JAL TO LONDON.—-Japan Air Lines 
will inaugurate Polar-route services to 
Europe on Jne. 1 next, with two DC-8 
flights a week between Tokyo and Paris 
via Anchorage, Copenhagen and London. 
The southern route service through India 
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SUPERSONIC TRAINERS.—Four Northrop T-38A Talons seen over the Mojave 

Desert, California. The U.S.A.F.’s first supersonic trainer, the T-38A is soon 

expected in service with the Air Training Command, where it will replace the 
T-33 as the standard jet trainer 


will be opened later with Convair 880-Ms 
Mr Atsushi Tago, previously JAL 
district manager in London, has been 
appointed regional manager for France 
and has been succeeded in London by 
Mr. Tamao Kitamura. 


U.A.A. EXTENSION.—United Arab 
Airlines will inaugurate Comet 4C service 
on a new route serving points in Africa 
on Jan. 1. From Cairo, the service will 
fly via Tripoli to Kano, Lagos and Accra 
Mr. Mohamed Abdel Halim Khalifa has 
been appointed regional manager of 
U.A.A. in West Africa, with headquarters 
in Accra 


THREE ACCIDENTS.—The long list 
of air transport accidents in South 
America during 1960 grew last week when 
a REAL Aerovias C-46 with 15 occupants 
was lost on a flight between Cuiaba and 
Manaus, Brazil. On Dec. 11, an Argen- 
tine Air Force Lancastrian on a mail and 
courier service crashed 60 miles N.W. of 
Buenos Aires, killing 31 occupants includ- 
ing a number of civilians. The crew of 
three in a DC-3 of Airlines of New South 
Wales were killed on Dec. 12 when it 
crashed into the sea near Sydney on a 
training flight The week ended still 
more disastrously with the accidents 
described on p. 819 


LONG SERVICE.—A 
number of Flight Refuelling 
personnel have received 
tankards in recognition of 
long service with the 
company. These include, 
left to right (back row), 
Mr. T. C. Marks, Mr. G 
Morton, Mr. F. Brooke- 
smith; (front row) Mr. R 
Woods, Mr. H. West, and 

Mr. T. C. Williams 


BERMUDA MANAGER,—Mr. 
Charles G. Worrall, publicity manager of 
Cunard Eagle Airways, has _ been 
ippointed manager of the new Bermuda 
News Bureau which is to open in Lower 
Regent Street on Jan. 1. 


NEW DIRECTORS.--Mr. R. Cox. 
works manager of Low Moor Fine Steels, 
Ltd... and Mr. B. P. Yates, director of 
Low Moor Alloy Steelworks, Ltd.. and 
Bravshaw Furnaces, Ltd., have beer 
ippo nted additional directors of Low 
Moor Fine Steels, Ltd 


B.A.C. APPOINTMENT.—Mr. B. G. 
Moon has been appointed assistant 
idvertising manager of the British Air- 
craft Corporation, Ltd. His office will 
be at 100 Pall Mall, London, S.W.1 


PROF. DUNCAN.—We regret to 
record the death on Dec. 9 of Professor 
W. J. Duncan at the age of 66. He had 
been Mechan Professor of Aeronautics 
and Fluid Mechanic at Glasgow Univer- 
sity since 1950 and chairman of the 
Aeronautical Research Council since 
195 


Hiss z j : 2 a : 
: 
Ta : Sl ie : Ses 
\ | A £, a. , = Eee : 
PO oy Site ie ss a 
| >: > \y, i  ~- | 
a} : - iS es aig . i 
i es : se Te a 
j , age ; pS Saag Ban = 
F — st . ae 7a 
a oe : 2 sai 
ai ‘ : Z* r te & wea 4 zs 
"3 2 ey + = on % 
. oo —_ x 
: = ; 
os oe” oi i 
ret 
ae iS 
: o 
i 4 
\ : 
q ae * ag 
on 
| - 
x ' ; 
: ; ce eee eg 8 nad 
j i ee rh 4 3 ; . ey 
. : e : : i | : . eat 
} j : 3 I cond ; q > > ; a 
j i : * ae er, re. 
: RR A ics a ra 
; : ae wt ‘] ‘ be 
; . ln TS ae Set 
—- ° *! a |e iS aa 
{ a 3 3 Ng 9 & + 
| UR, | ar: 
' Ny u 3 : 3 . : Ror 
ea Ai 7 ’ 4 a aa ] ve, ie 
: ; : f | A ee: oh ai eae 
| | ft | eo a a 
Se bik : a a rh 
4 ae oan Pa? hs fh ey 
/ ; iN: . i 4 are ’ : ? he 
, “ ia - 
fi & eh) & ee rs, * Fa 
| : ae La , © : 4 : tg 
| ) ri di —— mM vy! G 
: i . Ct |. Ft Ta wis | 
j : " 5 s . - - 1B fe ae 
.#f ; : rhe 
; os 
ae: 
Bere) 
ie 
e 
t . eS 
. cami. 
= a. 
Sai | 
; 4 


— 


ry of 


a 


ASE Es re re 


THE AEROPLANE 
and ASTRONAUTICS 


Air Transport 


Increasing the Seats to Paris 


RAVELLERS between London and Paris have been finding 

it difficult, in recent weeks, to make air bookings at short 

notice, and the charge has been made that B.E.A. and its pool 

partner, Air France, are not providing sufficient capacity on this 

route. The problem has been particularly acute over the Christ- 

mas holiday period, but B.E.A. flights have been operating at 
very high load factors on this route for some time past. 

This situation has come about through the delayed introduc- 
tion of the Vickers Vanguard. Had all gone according to plan, 
six Vanguards would each now be producing some 240,000 seat- 
miles a day for B.E.A., and would be operating almost all the 
London-Paris services. The Corporation is, in fact, temporarily 
short of capacity, since this is the time of year when a good 
many aircraft are on the ground for major inspections. 

In the five days from Dec. 20 to 24, B.E.A. expected to carry 
4,000 passengers from London to Paris, and this would give 
a load factor of very close to 100% in the planned services; 
obviously, therefore, many passengers will have found it impos- 
sible to travel when they wished, although seats will probably 
have been available at a less popular time of day or on an Air 
France service. To the nine scheduled Viscount flights a day 
to Paris, B-E.A. was adding nine extra Viscounts and two extra 
Comets during the five days, and was expecting to substitute 
Vanguards on about two services a day. 

In all, Vanguards were to fly 50 sectors in this period. to 
Paris, Glasgow, Belfast. Geneva and Ziirich. and from Dussel- 
dorf to London to help carry the 1,500 troops returning heme 
for Christmas. B.E.A. expected to lift 30,000 passengers out 
of London between Dec. 20 and 24, a 20°. increase on last year 

The Vanguard first carried fare-paying passengers for B.E.A. 
on Dec. 17, between London and Paris: two aircraft. G-APEEF 
ind G-APEF. are now available for these ad hoc services. Full 
Vanguard service will be introduced to Paris on Mar. 1, 1961; 
to Madrid and Glasgow on Apr. I: to Malta via Naples and 
Rome on Jne. 1: to Belfast on Jly. 1 and to Milan and 
Edinburgh on Aug. 1. 


B.O.A.C. Buys Back Bahamas Airways 


LITTLE less than two years ago, B.O.A.C. relinquished 
80°., of its shares in Bahamas Airways (which was then 

wholly owned by the Corporation). Last week it was announced 
that B.O.AC Associated Companies was arranging to 
re-acquire the whole of the shareholding, taking advantage of 
a clause in the original agreement with Skyways (Bahamas), 
Ltd. The latter company was formed by Mr. Eric Rylands 
and Mr. David Brown to purchase the 80 holding in 
Bahamas Airways on Mar. 31, 1959 

Bahamas Airways, which flies locally in the Bahamas Islands 
group and from Nassau to Miami, Fort Lauderdale and West 
Palm Beach, has been losing money, and B.O.A.C. apparently 
feared that it might go out of business. The loss of the feeder- 
line value of the company would then have been serious to the 
Corporation—traffic to and from the Bahamas has more than 
doubled in the past 12 months—-and it was to guard against 
this possibility that a clause was inserted in the agreement to 
allow B.O.A.C. to re-acquire control at any time if its interests 
appeared to be adversely affected 

Sir George Roberts is to remain on the board of Bahamas 
Airways as president, and Air Cdre. G. J. Powell is to be 
appointed chairman and managing director. Mr. James Vick is 
to remain as general manager 


(.P.A. Round the World ? 


ANADIAN PACIFIC AIRLINES would like to “ close the 

gap’ between the ends of its present eastward and west- 
ward services from Canada, by flying from Rome to Hong 
Kong via Bangkok This would give Canada a round-the- 
World service, and was described in a recent speech by Mr 
Grant McConachie, C.P.A.’s president, as “the next logical 
development " in the airline’s global route pattern. Local traffic 
between Bangkok and Rome would, he said. probably be 
insignificant, but the important feature of such a connection 
would be the linking of the two important traffic funnels for 
Europe and the Orient respectively Rome is a “ logical 
gathering point for traffic from all of Europe destined for 
the Orient, while Bangkok is a logical gathering point for 
Oriental traffic to Europe.” 

Mr. McConachie, who was addressing the Traffic Club of 
Hamilton on Dec. 8, also referred to the “ ridiculous situation ” 
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over U.S.-Canada bilateral rights. He cited a number of trans- 
border routes, such as Vancouver—San Francisco, Montreal 
San Francisco, Montreal—Chicago and Montreal-—-Los 
Angeles, on which no Canadian services are allowed because 
“our American neighbours . . . have slammed the door in the 
faces of their best customer and good neighbour, Canada.” Yet 
on all the routes mentioned, foreign airlines—-Qantas, Air 
France, Lufthansa, Alitalia—have fifth freedom rights allowing 
them to carry Canadian and U.S. nationals between these points 

In order to develop “an energetic and enlightened air 
policy,” especially now that Canada’s air services were under 
tremendous pressures from the “ unforgiving economics of jet 
transportation,” Mr. McConachie made a plea for the appoint- 
ment in Canada of a Minister of Civil Aviation with Cabinet 
rank. 


\ir India to Re-equip Soon 


N order for jet equipment, to replace the present fleet of 

nine Super Constellations, will be placed by Air India before 
the end of the present financial year next March, according 
to Mr. J. R. D. Tata, the airline’s chairman. In the seventh 
annual report of Air India International, for the 1959-60 year, 
Mr. Tata says that the Constellations, providing half the 
airline's total capacity, will become increasingly non- 
competitive and therefore unprofitable, and will need to be 
retired from all or most passenger services within the next 
year or so. Detailed proposals are to be made to the Govern 
ment soon, but no hint is given of the type likely to be favoured, 
other than that it will be jet-powered. 

The Constellations are used at present on stopping routes 
from Bombay to Prague, Moscow, Tokyo, Sydney and Nairobi 
The sectors flown vary from about 300 miles (Prague-Zurich), 
to over 2,200 miles (Bombay-Aden), the majority being well 
over 1.000 miles. If the new jet is to operate over similai 
stages, the only suitable British types appear to be the Vickers 
VC1O and the Comet, unless the range of the VCII can be 
increased beyond its present figure of about 1.800 miles. Au 
India’s interest in the VC10 was mentioned in our issue for Jly. 8 
last, when we pointed out that it would have the advantage of 
being Conway-powered in common with Air India’s four 
Boeing 707s. American types which presumably would be 
considered are the Boeing 720 and Convair Coronado 

In some refreshingly candid comments on the jet re-equipment 
race, Mr. Tata also warned of tough times ahead, for Air India 
as well as other airlines. He said that ~ . backed by their 
respective governments, the World's airlines by and large provid 
a total capacity on most routes far in excess of the demand 
(and) load factors are likely to be uneconomical!y low over many 
routes. The addition of large fleets of high capucity jet transport 
planes will aggravate the situation. 

* For prestige and other reasons, no airline or country 
be willing to withdraw from any established operation or to 
excess capacity offered by them. In many areas, therefore, air 
lines will be hard put to meet their expenses. In this context, the 
fact must be faced that, both commercially and operationally, the 
jet is a less flexible instrument of air transport than its propeller- 
driven predecessor was. While its costs of operation per revenue 
ton-kilometre or passenger ton-kilometre are low at high load 
factors, they are extremely high when operated with light loads. 
particularly if combined with low utilization. Under adverse 
conditions, operating losses can therefore be far greater than in the 
case of their smaller, cheaper and slower piston-engined 
predecessors.” 
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Ringway Extension 


LOWING complaints by B.O.A.C. about operational 
difficulties with the 707, the main runway at Ringway is, as 
briefly recorded in last week’s issue (p. 794), to be extended by 
500 ft. to 7,500 ft. and to be given a new surface. This decision 
was taken at a recent Manchester Corporation Airports Com 
mittee meeting. The runway is to be grooved, to reduce 
slipperiness and to improve the drainage of surface water, at 
a cost of €25.000. An early start is to be made. 

A report by Mr. G. A. Harvey, airport director, and Mr. R 
Nicholas, city surveyor, on the possible extension of the main 
runway to 10.500 ft. has been referred to a sub-committee fo 
examination. The alternatives are extensions at each end. or a 
longer extension to the south-west. The former would 
nearly £2,750.000 and would involve the demolition of a large 
house, whilst the latter (£3.500,000) would involve culverting the 
River Bollin, carrying a main road through a tunnel and filling 
part of the valley. With a 10.500-ft. runway 707 transatlantic 
services would be able to operate to North America without 
intermediate stops. 


cost 
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Place an order 
for tomorrows passengers 
with the Clean-wing Jets 


Empty seats or full payloads? Which will be 
your future reward? Passenger attraction 
plus performance will decide! Equip with the 
Vickers Clean-wing jets and you can offer 
the high speed, comfort, quietness and looks 
that sell seats. The VC1O and Super VC10O are 
the most advanced long haul airliners in the 
world—as far ahead of competition as, in their 
day, were the first generation jets. 

Take the next logical step forward in practical 
airline progress—plan with the VC1O and 
Super VC10 now 


Super VC10 Facts for the operator 


@ Over 4,000 mile range with full payload @ Up to 212 
passengers ®@ Up to 58,000 /b payload ®@ 600 m.p.h. 
@ Clean-wing, advanced airfield performance @ Rear- 
mounted Ro/ls-Royce Conway engines ®@ Low noise 
factor, internally and externally ®@ Sophisticated 
passenger appea/ @ Developments of the Super VC70, 
giving even longer range and bigger capacity, are now 
in hand 


lat WG L@ ang<Super 


FOUR REAR-MOUNTED ROLLS-ROYCE CONWAY By 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


Memver Companyor BRITISH AIRCRAFT CORPORATION 


THE AEROPLANE 
and ASTRONAUTICS 


PASS TURBOJETS 
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Sixteen Bristol Siddeley engines scream to life and, 
precisely 1 minute and 24 seconds later, four 

Avro Vulcan bombers are airborne and ready to retaliate 
against aggression. The ‘‘scramble"' exercise at the 
recent S.B.A.C. Show demonstrated to the world the 
readiness of the Royal Air Force. Now the more powerful 
Vulcan B. Mk. 2 is in service with Bomber Command. 
Capable of carrying the Blue Steel missile and, 

later, Skybolt missiles, it will continue the Vulcan 
tradition as the spearhead of Britain's nuclear deterrent 
force for years to come. 


— Ege ~” a lf eT : 


HAWKER SIDDELEY AVIATION, 32 Duke Street, St. James's, London, S.W.1. 
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Air Transport... . 


Another Comet Handed Over 


LTHOUGH it was a drab and dull day at Hatfield on 

Dec. 15, it was nonetheless—as de Havilland’s managing 
director Mr. H. G. Sturgeon put it—a very sunny occasion; 
for the first of four Comet 4Cs for Middle East Airlines was 
being handed over with appropriate ceremony—on the contract 
date In handing over the log books to Sheikh Najib 
Alamuddin, M.E.A.’s chairman and managing director, Mr. 
Sturgeon spoke of the harmonious co-operation that existed 
between Hatfield and the Lebanon and referred to Middle East 
Airlines as one of the keenest commercial operators in the 
business. And Mr. R. M. Kendall, general manager, sales and 
service, of Rolls-Royce, Ltd., also added his share of praise 
to the airline for its energy and drive—particularly in the way 
it had operated its Viscounts. 

Sheikh Alamuddin said that M.E.A. was proud to have the 
Comet, for it had fought hard for it. After a study of all 
other possible types, the Comet had been chosen as the best 
in the World for the airline’s particular pattern of operation 
He felt that it was a natural successor to the Viscount which 
M.E.A. had operated so successfully for the past five years. 

The main airline problem, added Sheikh Alamuddin, was 
to keep the fleets flying with maximum passenger loads. 
Throughout the World, because traffic potential was much 
lower than available capacity with the new jet aircraft, in order 
to be successful airlines had to plan for higher utilization and 
more economic load factors. M.E.A. aimed to achieve a daily 
utilization of 10-12 hr. with its Comets and had plans to reduce 
fares, It was essential, he said, that fares should be lowered 
and then lowered again. 

He congratulated de Havillands on their effort in meeting 
the delivery date on a contract that had been signed on Jan. 20 
of this vear. The aircraft would be flying to Beirut within the 
next two or three days. 


B.O.A.C. Supersonies and Freighters 


ETAILS of the planning which B.O.A.C. is undertaking 

towards the introduction of a supersonic transport were 
given for the first time last week by Mr. Charles Abell, chief 
engineer. He was addressing the R.Ae.S. Graduates and 
Students Section on “ B.O.A.C. and the Future” and referred. 
also, to a specification drawn up by the Corporation for 
a pure freighter. 

The supersonic design studies being made by the manufac- 
turers have progressed sufficiently, said Mr. Abell, for B-O.A.C 
to make serious analyses to see just how these aircraft could 
be introduced into the fleet and route patterns. Currently, 
B.O.A.C. was concentrating its efforts on the Mach 2.2 aircraft 
with a seating capacity of around 120 economy-class passengers. 
Studies were concerned with an aircraft for the North Atlantic 
routes. as B.O.AC. feels that the premium fares which may 
have to apply in the initial stages of operation will stand a 
better chance of paying off on this route than on the others. 
Also a long sector route was best suited for this type of 
aircraft, providing opportunity to use the full speed potential of 
the aircraft over a long period. 

Mr. Abell thought “as a first guess” that this aircraft could 
be flying in seven years and operating two or three years 
after that. Whether or not the premium fares would apply 
for long would depend entirely on the technical development 
of the aircraft and what the operating economics turned out 
to be in fact. B.O.A.C. had no reason to believe it would 
not be able progressively to reduce the fares. 

A brief comparison was made between a supersonic project 
and a subsonic turbojet of similar capacity. [The figures quoted 
indicgte the subsonic type to be the Boeing 707-436; the super- 
sonic type may well be the Bristol 198, with the development 
of which B.O.A.C. is no doubt closely associated The 
dimensions indicate a narrow delta layout.—-Ep.] 


Subsonic Supersonic 
Space limited payload 45,000 Ib 28.000 Ib. 
Freight hold capacity 13,000 Ib 4.000 Ib 
Span 142 ft. 78 ft 
Length 152 ft. 180 ft 
Cabin pressure differential 8.6 p.s.i 12 p.s.i 
Approach speed 140 knots 150 knots 
Block speed 435 knots 980 knots 
Cruising altitude 40,000 ft 50-60.000 ft 
Block time, London-N.Y + 7hr 34 hr 


B.O.A.C. specialists are at present working with the industry 
and the R.A.E. on the following problems: layouts; scheduling: 
passenger handling; ground handling: sonic bangs; take-off 
noise; approach noise; structural design; systems; cabin 
environment; navigation and auto control; performance; 
weights (loading and trim); routes and operating costs 
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tographs copyright “Ihe Aeroplane and Astronautics” 


HATFIELD CEREMONY —Top, Sheikh Najib Alamuddin, chair- 
man of Middle East Airlines, accepts the first M.E.A. Comet 4C 
on Dec. 15. Above, Dr. Ida Kuenzler Alamuddin, wife of Sheikh 
Alamuddin, cuts a cake at lunch after the ceremony, watched by 
Mr. Sturgeon and the Sheikh. Extreme right is Mr. R. M. Kendall 
of Rolls-Royce; also in the party were Dr. Fawsey Daouk and 
Mr. Abdulla Bey Salam, M.E.A. directors, and their wives. 


Mr. Abell stressed the importance of timing the supersonic 
airliner properly. No one wanted the big jet fleets to become 
obsolescent too soon—but equally B.O.A.C. could not afford 
to lag behind its competitors. Studies were being made of the 
possibilities of reducing the operating costs of subsonic aero- 
planes in order to lower fares. The swing away from de luxe 
and first-class towards economy had already been noted, so 
the supersonic aeroplane “ might not be the right answer.” 

The greatly reduced freight capacity available in the super- 
sonic aeroplane, because of its shape, was one of the factors 
which could dictate the Corporation's future policy toward 
freight aircraft. B.O.A.C. was beginning to feel that the time 
was ripe to make an entry into the all-freight field and as a 
start had converted two DC-7Cs as pure freighters. 

All the freighter aircraft now on offer or projected, including 
those by Short Bros., Vickers, Boeing, Lockheed and Canadair, 
were now being studied by B.O.A.C., and compared against a 
specification which had been drawn up by the Corporation. 
This specification required, among other things, the following:— 

1. Main cargo compartment to have lowest loading height possible 
within the range 3-5 ft. from ground level. Volume calculated at 
13 Ib./cu. ft. 

2. End loading of main cargo compartment is essential, with two 
“open ends” being the ideal 

3. Main cargo compartment to be fully “ palletized ” with built-in 
mechanical motivation. 

4. Fully pressurized, humidified, heated and air-conditioned cargo 
compartment 

5. Lighting and piped water supply over entire length of main 
cargo compartment. 

6. Flight deck, supernumerary crew, toilets, galley, baggage, etc.. 
to be contained in concentrated unit capable of being sealed off 
entirely from main cargo compartment Separate air conditioning, 
heating, humidifying, etc., to be provided 

7. Precious cargo and diplomatic mail compartment to be adjacent 
to flight deck. 

&. Types of cargo which the aircraft should be designed to carry 
include: large items of machinery, i.e., aircraft powerplants: 
large and small livestock; chemicals, samples and _ perishables: 
textiles: consumer foods 

Whether or not B.O.A.C. went to such an aircraft “in a big 
way” as the next stage of its freight development, or whether 
it went on converting DC-7Cs or other aircraft for a longer 
period was not yet decided 
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. 
area to 360 sq. ft. and volume to 2,480 sq. ft. Accommodation 
Air Transport sd e e ad will vary from 48 seats at 35.5-in. pitch to 60-64 at 30-in. pitch. 


Gross weight increases to 42,000 Ib. and landing weight to 41.000 |b 
. [he long-fuselage Friendship is offered with R.Da.7/2 or R.Da.i0 
. . 4 z 
. i. - 7) engines. With the former, the range (with typical airline reserves) 
JT8Ds for the Tride nt! will be 755 miles with 48 passengers and 390 miles with 60 
EITHER de Havilland nor Pratt & Whitney would confirm Passengers, and the direct costs 1.16 cents and 1.01 cents per 
last week reports that a version of the D.H.121 Trident was S¢#t-mile respectively (S.B.A-C. method, 3,000 hr./yr., 100% load 
: no landing fees). With R.Da.10 engines, the ranges will be 60 
being offered to the airlines with JT8D-1 turbofans, although miles less in each case, but the cruising speed higher. Costs will 
both companies admitted a. some consideration had — be 1.16 cents and 1.04 cents respectively. 
given to such a version, The Trident 1, which is to fly later High-density F-27. This is a version of the Series 100 or Series 
next year, is firmly committed to the Rolls-Royce R.B.163 Spey, 3090. ‘with the cabin re-engineered to seat 52 passengers at 30-in 
and there is no question of any change being made to this  pi:ch. The gross weight can be increased ultimately to 42.000 Ib 
version. The application of the JT8D would be in the larger to give a range of 850 miles (with airline reserves) carrying 52 
Trident 2, a design study tailored to meet U.S. requirements. passengers. With R.Da.7 engines, the direct cost is estimated at 
As Boeing discovered with the 727, there is a reluctance — 1.02 cents per seat-mile (S.B.A.C. method, 3,000 hr./yr., 100% load, 
among U.S. operators to adopt non-American engines and 0 landing fees). 
this, coupled with the need for greater power in the Trident 2 


would make it logical to offer a JT8D version at least as an B.E.A. This Year and Next 
alternative to a Rolls-Royce-powered model. The Spey is at i : j 
present rated at 10,400 Ib. s.t. for the Trident 1 while the ETWEEN now and next summer the B.E.A. fleet of Comet 
JT8D-1 has a rating of 14,000 Ib. s.t. in the Boeing 727. 4Bs will be doubled, from seven to 14, and these aircraft 


will probably be responsible for well over 40% of the Corpora- 
1 ee 197 tion’s traffic in the summer peak next year. For the first time, 
New Variants of the F-27 part of the B.E.A. network—all services east of Rome—will 
OINT development of the F-27 Friendship by Fokker and oa a = jets with the introduction of the 196! 
Fairchild has produced three new variants, preliminary details 9° ™™*" Senecules. 
of which have now been published. They include a STOL TRAFFIC RESULTS—OCTOBER, 1960 
version, intended particularly for military applications and 


expected to fly in the very near future; a lengthened version October | October y 
for up to 60 passengers, and a high-density version using the 1960 1959 ‘Biteionaes 
existing fuselage length. These are additional to the Friendship Coaciies eon lien afeoed 19,521.00 16,070,000 | 421.5% 
~~ Series 100 (F-27) with Dart R.Da.6 engines and up to 40 seats: Load ton miles sold .. + 12.628.000 10.796.000 417.0% 
gt <3 the Friendship Series 200 (F-27A) with R.Da.7 engines and pevenae tens factor... oo a <ahaae 
> > rie x, “ ; ” 4 ‘assengers carried .. : 4 62,862 + 4 
; the Friendship Series 300 (F-27B) “ combiplane ” for all-cargo Hecendor edlies Seana a 108.056 000 91.383:000 | +182 
le or mixed Cargo-passenger operation. P Passenger load factor 7 63.9% 66.9% |= 4.5% 
¢ da Fokker decided recently, inc:dentally, to standardize an all- a an comes ve os ae +0 
) t . " 7 rl ae “1. ‘ ail ton miles er ;. t + Ye 
Pi metal, radar nose on their Friendships, similar to that used on Rivest ates tine ; 3,244,400 3,072,200 | + 5.6% 
ie 4 all Fairchild production and 16 in. longer than the glass-fibre Revenue hours flown ‘ 15,708 15,704 - 
4 ee reinforced plastic nosecap used previously. Details of the three 
new Friendship variants follow. ; 
Short-field F-278. For military use, this will have the Dart In the summer just past, an average of six Comets were 
gi R.Da.8, the R.Da.7 being available in a commercial version which Operating with B.E.A. and these carried 188,000 passengers 
might be of interest for specialized “* rough-field operations. It 146 million passenger-miles at a load factor of 66%. The 


has rear-fuselage loading, double slotted flaps. a variable incidence Comets made 4,340 flights and achieved a utilization rate of 
—~ coupled to the flap operation, and low-pressure (37 p.s.i.) six hours a day 
’ At a maximum weight of 37,500 Ib., the F-27S will operate from In the a, eee months of 1960 ja acral — 
660-ft. field lengths using military techniques. and will clear 50 ft. B.E.A. carried 2,900,000 Passengers at an average oad mctor 
at a distance of 1.150 ft. (I.S.A. at sea level). The max. payload Of 70%. Freight traffic in this period increased by 17% over 
of 12.220 Ib. can be carried 575 miles with a 14-hr. fuel reserve. the same period of 1959. Statistics for October, summarized 
henniieniinn F-27. This version has an extra 88.5 in, of fuselage above, show that the increased level of traffic in 1960 was 
length fore and aft of the wing, increasing the gross cabin floor maintained and new records for the month were set. 
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NEW YORK HELICOPTERS.—Services to 
Manhattan's second heliport (left), began on 
Dec. 8, with New York Airways offering 
a total of 22 flights a day at this heliport in 
the East River at South Street and at the 
older West 30th Street heliport. The 
diagram above shows flight times which 
N.Y.A. hopes to achieve with the Boeing 
Vertol 107s, delivery of which is scheduled 
to begin next April. 
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The Fighting Services 


Second Commando Carrier 


AST Saturday H.M.S. “ Albion” (Capt. F. M. A. Torrens- 
Spence, D.S.0O., D.S.C., A.F.C., R.N.) returned to 
Portsmouth after service in the Far East. She has been 
nominated as the Royal Navy's second Commando carrier and 
conversion work will start early in the New Year. 

The carrier’s homecoming marks the departure of Sea Hawks, 
Sea Venoms and Skyraiders from front line service with the 
Fleet, which have now been replaced by Scimitars, Sea Vixens 
and Gannet AEW.3s 

Since “ Albion” left the United Kingdom in February she 
has, among other duties, entertained King Paul of the Hellenes, 
provided helicopter assistance to numerous foreign ships, 
exercised with NATO, CENTO and SEATO fleets, and visited 
Spain, Malta, Sicily, Greece, Aden, Singapore, the Philippines, 
Hong Kong, Korea, Japan, Ceylon, Pakistan and Kenya. She 
has also experienced the typhoon season in the Pacific, 


First and Last 


HE last Sea Hawk squadron in front line service with the 

Fleet Air Arm was disbanded on its arrival at R.N.A:S. 
Brawdy on Dec. 15. Returning to the United Kingdom with 
the carrier “ Albion,” the Squadron—No. 806 and commanded 
by Lieut. Cdr. W. W. Illingworth—was also the first to be 
re-equipped with Sea Hawks. 

No. 806 Squadron was first formed at Eastleigh in February, 
1940, with eight Skuas and four Rocs under the command of 
Lieut. Cdr. (now Admiral) C. L. G. Evans, and saw War service 
in the Mediterranean in’ the’ carriers “Illustrious,” 
“ Formidable” and “Indomitable.” It was at Brawdy, in 
March, 1953, that the Squadron, then commanded by Lieut. 
Cdr. P. C. S. Chilton, became the first to be rearmed with Sea 
Hawks and adopted the now well-known Ace of Diamonds as 
its badge 
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F.C.U.s to be Disbanded 


HE 11 remaining R. Aux. A.F. Fighter Control Units are to 
be disbanded on Jan. 31, 1961. The 12th unit—No. 3502 

(Ulster) F.C.U.—was disbanded when a maritime unit was 
opened in Belfast in July 

Stating this in a recent Parliamentary written reply, Mr. Julian 
Amery, the Secretary of State for Air, said that the reorganiza- 
tion of the Control] and Reporting system and the introduction 
of new air defence techniques had resulted in a reduction in 
manpower needs. The continued employment of auxiliaries in 
this role is thus now no longer justified. Very careful considera- 
tion had been given to the employment of the units in other 
roles; but this had unfortunately proved impracticable 

The F.C.U.s to be disbanded are No. 3505 (East Riding); 
No. 3506 (County of Northampton); No. 3508 (County of 
Northumberland): No. 3511 (City of Dundee); No. 3604 
(County of Middlesex); No. 3609 (West Riding); No. 3612 
(County of Aberdeen); No. 3617 (County of Hampshire); No. 
3618 (County of Sussex); No. 3619 (County of Suffolk); and 
No. 3620 (County of Norfolk). 


More Service News 

No. 122 Wing Reunion.—The Jever Steam Laundry shareholders 
annual general meeting will be held on Saturday, Jan. 7, 1961, at 
“ Dirty Dick's,” Liverpool Street, London, at 18.30 hrs. Details 
can be obtained from Fit. Lt. B. B. Sharman, Officers’ Mess, Halton 
House, R.A.F. Halton, Aylesbury, Bucks ; 

No. 57 Squadron.—Present members of No. 57 Squadron are 
attempting to trace Squadron silver which may have been displaced 
in the passage of time. No, 57 was formed in 1916 and served 
in France until disbanded in 1919. Reformed in 1931 at Nether- 
avon, the Squadron was based at various U.K. stations until it 
was again disbanded in 1957, Having been reformed in 1959, the 
Squadron is currently serving at R.A.F. Homington, Bury St. 
Edmunds, Suffolk, where any relevant information would be grate- 
fully received 


E.T.P.S. Annual Report 


NE flying establishment assured of continuation for at least 

another five years and probably beyond is the Empire Test 
Pilots School. So said Sir GrorGe GARDNER, Controller of 
Aircraft, M.o.A., at the school’s McKenna Dinner on Dec. 8. 
As long as the A. and A.E.E. and R.A.E. needed pilots, the 
school would remain in being. Transports. including the 
supersonic category, would demand pilots as would freighters, 
for which he foresaw greater immediate traffic expansion possi- 
bilities than he did for passenger transports. Immense research 
and development investments 
must be made and decisions had $$ __—__—_—___— 
to be taken quickly for, he said, [ 
“ Selectivity is time consuming.” 

The E.T.P.S. Commandant, 
Carr. Ken Hickson, R.N., 
reported that the 24 pupils on } 
No. 19 Course had shown a 
generally higher level than pre 
vious courses and there had been 
three distinguished passes, Some 
2,500 hours had been flown. 
11,000 take-offs and landings 
had been made and 576 reports 
put in by pupils. On the question _ 
of equipment he wryly com- 
pared the school’s aircraft with 
the guests at the table—doing 
a good job but getting on a bit 
He'd like to have some aircraft 
conceived less than 15 years ago 

After making the first present- 
ation of the Hawker Hunter 
Trephy, Bit BEeDFoRD, one 
of several of the industry's 
chief test pilots present, spoke 
of the industry's debt to the 
E.T.P.S., not least for their warm 
hospitality. Captain Hickson 
had been a pupil of No. 4 Course 
then an instructor, and now, 
as Commandant, had brought in 
new ideas. At the school, the 
Hunter T.7 prototype had 
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brought its total of spins up to 1,260. Inverted spinning was 
now interesting research and flight-testing organizations. 

He also pleaded for more up-to-date aircraft for E.T.P.S., 
suggesting that when a pre-production order for a new type Is 
placed, the school’s requirements for one or two should be 
included. He thought, too, that industry pilots could make use 
of school aircraft for “ refreshers” during stand-down periods. 

Relevantly, he wondered why the school’s charge for an 
Instrument Rating Test was £46, whereas Stansted charge only 
£10. Among other informative statements, he told us that the 
British test pilots’ average age was 37$.—-WREN. 
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Supersonic Airliner Shapes 


PROMINENT roéle has been played by Dr. D. Kiichemann 
of the Royal Aircraft Establishment in the supersonic- 
transport research programme on which most British aircraft 
companies and research establishments have co-operated during 
the past three years. Many of the research findings were given 
in a Royal Aeronautical Society lecture on Dec. 20 by Dr. 
Kiichemann 
Dr. Kiichemann considered aircraft shapes by taking their 
practical application into account from the earliest stage. If 
an aircraft must be designed for a given range, and assuming 
approximate knowledge of its structure, propulsion and aero- 
dynamics, he showed that it was possible to define some overall 
dimension into which the aircraft must fit. In the case of 
classical subsonic aircraft, for instance, only wings of moderate 
or large aspect ratio, around 10, need be considered. 
But conditions are different for supersonic flight and Dr. 
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Drag coefficients! or a typical 
supersonic transport at Mach 
2, showing the contributions 
due to friction, lift vortex, 
and thickness and lift wave 
drags. There is a minimum 
drag for one value of s/i 
S (semispan/length) which 
UFT VORTEX SS WATT gives the best ‘box size” 
. . ; for the planform 


= FRICTION 


Kuchemann’s analysis leads to the definition of “* box sizes ~ 
relating span (2s) and length (1), into which an aircraft must 
fit if it is to have the best cruising efficiency, These boxes 
are always longer than they are wide and become narrower 
as the design Mach number goes up, so that the aircraft always 
lies well within the Mach cone from its nose. Typical examples 
of the ratio s/| for this box (semispan length ratio) are 0.4 for 
Mach 1.2, 0.2 for Mach 2 and 0.1 far Mach 5. For supersonic 
aircraft the ** box size ” has the same significance as aspect ratio 
for classical aircraft. 

The next important step was to find shapes with a suitable 
type of airflow to fit into these planform boxes. The flow 
should not only give the designed performance, but should 
also be acceptable for engineering purposes. A real rather 
than a hypothetical flow was needed and it should be steady and 
preferably remain unaltered throughout the flight range. 
Classical aerofoil flow suits these conditions perfectly, but it is 
limited to classical aircraft layouts and essentially to subsonic 
flight speeds. Wing sweep allows this flow to be extended to 
low supersonic speeds. 

Dr. Kiichemann considered three possible solutions: the 
swept-wing fuselage combination and the yawed wing, both 
of which rely on retaining classical flow at supersonic speed, 


_ 
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Possible aircraft shapes and their “ box sizes’ for cruise speeds of 

Mach 1.2 (top) and Mach 2. The shapes are a swept wing/body 

combination, a slender wing and a yawed wing; their respective 
merits are discussed in the text 


and the slender wing, which introduces a new type of flow. He 
considered that the yawed wing was impractical, but that the 
wing-fuselage combination was better and feasible up to 
Mach=1.2, although not really promising for higher speeds 


i i i 4 = 
25 30 35 40 45 $0 

M 
Semispan/length ratios for given values of lift/drag ratio. (Based on wing 
area S = 6,000 sq. ft.; wave drag and vortex drag factors = 1; planform 
shape parameter p = S$/2si= 4.) On the diagram different values of the 


volume parameter, = are shown. + = (aircraft volume)/S”/2 


The best solution was the slender wing. It relied on an entirely 
new type of flow and led to a natural solution for super- 
sonic aircraft. 

A slender wing is a simple shape chosen to fit into the 
rather narrow boxes required at higher supersonic speeds. 
Such wings have a near-triangular planform with subsonic 
leading edges and supersonic trailing edges. The leading 
edge is usually curved, with streamwise tips which help in 
designing for low drag. The trailing edge may be slightly swept 

Flow past slender wings is fundamentally different from 
classical flow, but has features which make it equally accept- 
able for engineering purposes. Its main characteristics are 
primary separation from all edges, leading to the formation 
of vortex sheets at both subsonic and supersonic speeds 
There are no shock waves over the wing surface, at least under 
cruising conditions. Shocks are confined to a weak bow 
wave and another weak shock system behind the trailing edge. 

As in the classical aerofoil flow, the external stream is 


Variation of lift/drag ratio 
with “box size” (s/!)for three 
configurations at Mach 2 
(= Vv M2—1 and is a con- 
stant for a given Mach 
number. At M=2, @ is 1.73.) 
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predominantly inviscid and viscosity effects are confined to 
a thin layer with boundary-layer properties and to thin vortex 
sheets above and close to the upper wing surface. For the 
vortex sheets to be firmly anchored to the aerofoil edges under 
all flight conditions, these must be geometrically and aero- 
dynamically sharp. These flows are perfectly steady within 
the required flight range. 

At low speed the coiled vortex sheets above the wing 
produce a non-linear lift force which may be considerably 
greater than the linear lift on wings with trailing edge separa- 
tion only. In practice, this non-linear lift makes possible a 
good take-off performance and low approach speeds, in spite 
of the low aspect ratio of slender wings. Foreplanes are not 
needed with properly designed slender wings because they 
always introduce a trim-drag penalty and complicate the flow 
pattern and flight behaviour. 

As a result of the studies described by Dr. Kiichemann, 
virtually all the supersonic-airliner projects considered by 
British companies rely on a slender wing. 
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Cantilever Story 2, 


USED to make model aeroplanes when I was a young chap 

in the year 1906. Most of my models followed the clean 
lines of birds, and, in fact | cannot recall any model aeroplanes 
of that period which used any form of bracing for the wing 
structure. Most of these models flew very successfully. When 
one looks back to that era which saw the start of powered flight, 
it seems more than remarkable that the designers of the day 
did not use the clean cantilever system for wing structures 
For most aircraft designers started with models. 

The first really practical aeroplane was, of course, the Wright 
biplane; it is perhaps understandable that the Wright brothers 
who, although self-taught, were capable engineers, decided to 
use a braced box structure, for it was a relatively simple matter 
to calculate the stresses and strains on the spars, struts and wires 
in the wings. Also I am convinced that the farseeing minds of 
the two great brothers envisaged the unknown forces which 
might cause a wing to flutter, and guarded themselves by using 
stiff box girders 

During the period between the first flight of the Wright 
biplane and the outbreak of war in 1914, a large number of 
different designs were evolved and flew successfully. Although 
several followed the example of the Wrights, it is interesting 
to look back and examine the many monoplane designs which 
were produced. Perhaps Biériot’s successful crossing of the 
Channel started the fashion for the monoplane, but I should 
say that. from 1909 to 1914 more monoplane designs were 
produced than biplanes. However, with one notable exception, 
I cannot recall any designer having the courage to break away 
from the system of bracing the wings with many wires, which, 
in the monoplanes, usually went from the spars to under- 
carriage members below the wing and from the spars to a pylon 
mounted above the wing. This incidentally was on occasions 
a useful protection for the pilot’s head if he happened to turn 
over. 

I well remember how I admired that gallant Anglo- 
Frenchman, M. Hubert Latham, who just failed to conquer the 
Channel before Blériot. He flew a graceful monoplane called 
the Antoinette, which looked superb in the air, but when on 
the ground, was marred by a multiplicity of wires and king- 
posts bracing the wing. It was designed by the great French 
engineer Levavasseur. I feel sure that Hubert Latham was a 
man of artistic temperament who longed to fly in a monoplane 
unspoilt and unencumbered with wires and with the clean 
smooth lines of the swallow. At any rate he prevailed on 
Levavasseur to design such a machine to his specification and 
it was produced in time for the military trials of 1912. 

] have some pictures of this remarkable aeroplane in some 
of my old “ Flights” and “ Aeros” of the day, and the kindly 
librarian of the Royal Aeronautical Society also produced some 
more excellent pictures and drawings taken from a French 
technical journal. This later Antoinette was indeed a beautiful 
and striking aeroplane. Its clean lines would be a credit to 
any designer of today who builds light aircraft, and, not only 
was the wing a pure cantilever of graceful shape with a 
considerable dihedral angle, but the undercarriage and wheels 
were faired in by spats. 

The wing construction was particularly interesting. There 
were four wooden tapered spars, or “ poutrelles,” which ran 
the whole span of the wing and were in one piece. The 
second from the leading edge was rigidly bolted to the fuselage 


Illustrations of the cantilever Levavasseur Antoinette mono- 
plane produced for Hubert Latham, originally published in 
!’Aerophile for Jan. 15, 1912. 
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while the front spar and the two rear spars were pivoted at 
the centre and connected to the control column, so that the 
wing could be flexed or warped to give lateral control, One 
must remember that most of the wire-braced monoplanes of 
the day used wing warping for lateral control in that while 
one spar was usually rigidly braced to the pylons above and 
below the fuselage, the wire bracing of the other spar or 
spars was connected to the control column, or “cloche,” so 
that the wing could be warped. So although the cantilever 
Antoinette wing seems a little haywire today (haywire is the 
wrong word!) it was really quite logical and there 1s no reason 
why it should not have flown very successfully 

The fuselage, like the wing, was of clean design with a sharp 
boat-shaped prow housing an eight-cylindered Antoinette 90° 
V-engine, water-cooled and using direct injection, Not bad 
for 1912! Unfortunately, I have no record of how this mono- 
plane flew or even if it ever did fly. Probably it was under- 
powered, for the 50 h.p. engine was heavier than the Gnéme 
rotary and the aeroplane itself was probably considerably 
heavier than the normal braced monoplanes. Be that as it 
may, it was certainly a machine which was far ahead of its time 
in original thought and far-sighted imagination. 

At that period there were quite a few accidents caused by 
monoplane wings collapsing in the air, probably because of 
the weak bracing above the wing which gave way if there 
were a reversal of load. These accidents somewhat naturally 
led designers to revert mainly to biplane design with wire 
bracing; although, of course, the Fokker monoplane, “ the 
Scourge of the R.F.C.” was a monoplane but it used a braced 
wing and had no outstanding design or performance. It 
achieved its success by having a fixed machine gun firing 
through the propeller. Apart from this and a few monoplanes 
used in 1914, the biplane or triplane became the standard type 
for all war aircraft, and indeed remained standard throughout 
the Kaiser War and for twenty years afterwards. 

But there was one notable exception to the general adherence 
to the wire-braced biplanes and triplanes. Antony Fokker, 
having achieved great success with his monoplane in 1915, 
found his designs rejected by the German Air Force and the 
Albatross biplane became the standard fighter of 1917. Fokker, 
however, was not idle. He had noted the remarkable climbing 
powers of the Sopwith Triplane, for the Germans had captured 
one intact very soon after they appeared on the Western Front 
in February, 1917, He decided to use the triplane principle for 
his next fighter and decided also to break away from tradition 
and accepted practice by making it a cantilever. The machine 
looked very like the Sopwith triplane and also used a rotary 
engine, but the wings were thicker and stubbier. Although each 
wing was a pure cantilever, Fokker connected them together 
with struts. Why he did this I do not know for there is no 
doubt that the struts could not help the wing in beam loading 
and it is doubtful whether they contributed anything to the 
torsional strength of the wings. My own view is that the 
struts were added to make the machine look like the orthodox 
type of wing structure. Indeed, the story goes that when 
Fokker demonstrated his new triplane to the Richtofen Squad- 
ron, the pilots were extremely impressed by its performance 
and agility in the air. However, they flatly refused to fly it 
when they saw that Fokker had “ forgotten to put in the wires.” 

Now Fokker was not only a designer of genius, unhampered 
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by much mathematical knowledge, but also a skilled pilot. 
Determined to sell his machine he took it up again and put it 
through every known aerobatic. Still the Germans refused it. 

“O.K. for you, old boy,” they said. “ You are selling it. 
We have to fight in it and we want our wings securely tied 
on with proper wires.” In vain did Antony explain that it 
was designed to have no wires and that the wing structure 
was immensely strong as a cantilever and, indeed, would not 
be strengthened but actually weakened by putting in redundant 
bracing. He explained that the spars were designed as powerful 
self-supporting beams and were not designed to take the com- 
pression imposed by bracing. But the Germans were adamant 
in their refusal. Then Fokker had a bright idea 

“ Bring out your fattest and heaviest N.C.O.s and men,” he 
ordered. “ Make them sit and lie on the wings, as many as 
can be piled on.” 

When the Richtofen boys saw the little triplane’s wings 
covered with about a ton of gross humanity on each side and 
saw that the wings did not bend they decided to accept the 
machine and it appeared on the Western Front early in 1918. 
The great Baron Richtofen did much execution with this type 
of Fokker, until, still flying his triplane, he was shot down by 
Roy Brown. 

Fokker, however, was not satisfied with the powers of the 


The wings of the Fokker triplane were pure cantilevers, despite 
the interconnecting struts. This picture of a triplane replica 
built in 1958 in California shows the absence of bracing wires. 


Oberusel rotary and soon produced his famous cantilever 
biplane powered with a big six-cylindered Mercedes engine. 1 
never had the chance of flying one of these machines but there 
is little doubt that it was the finest fighter on the front when 
it appeared soon after the triplane. Like the triplane, it was 
fitted with quite unnecessary struts but all the same had a 
magnificent performance and remarkable controllability. This 
machine indeed marked a notable milestone and may be looked 
on as the prototype of modern wing construction. 

The Fokker system of construction was simple in the extreme. 
The fuselage was of welded steel tube which could be set up 
in a simple jig and welded together. The all important wings 
had two box-spars each using spruce tension and compression 
members top and bottom boxed in by plywood. The wing was 
then completely covered with plywood, probably the first break- 
away from the inevitable fabric and certainiy the first real 
flying example of stressed-skin construction. 

I think that Fokker’s natural intuition foresaw the need for 
torsional bracing in a cantilever structure and although it was 
not possible to calculate the torsional loads which might be 
imposed in flight, he guessed that the inherent resistance of 
plywood to twisting forces would do the trick. 

Looking back to those early days, two points stand out as 
most interesting and remarkable. First is the fact that the 
Fokker design is still flying round the sky today in the form 
of the Avro Anson which is in itself a remarkable tribute to 
the young pilot-designer of 1917. Secondly, is the fact that 
the designers of the day, having seen the potentialities of the 
stressed-skin wing, did not seize immediately on the principle 
and start making cantilever fighters and bombers. 

Indeed, Fokker himself had built a tiny monoplane fighter 
called the “ Razor Blade,” towards the end of the War but 
too late to appear in action. But designers did not see the light 
and persisted with the good old wire-braced biplane. Perhaps, 
like Richtofen’s pilots, they mistrusted anything not tied up 
securely with wires. Certainly the Air Council of the day must 
have felt the same, for little encouragement was given towards 
monoplane design. 

Of course, the years between 1918 and 1930 were bad ones 
for the constructors of military aeroplanes for little money 


The graceful Fairey long-range monoplane, designed by Hollis 
Williams, was an attempt to retain fabric covering for a large- 
span cantilever wing structure. 


was allotted by the Government for the development of new 
types. However, cantilever monoplanes did appear occasion- 
ally, particularly in France, for French engineers are always 
ready to experiment with novel ideas. One of the neatest and 
most successful, | remember, was the little Vickers Wibault 
built under licence and which appeared at Martlesham about 
1928. This was a very modern design with an all-metal 
stressed-skin but the Air Council were not impressed, although, 
as far as | remember, it flew very well. Of course, during that 
lean period of aviation, a certain number of light aircraft 
appeared which used the Fokker principle of covering the 
monoplane wing with plywood but the military mind still stuck 
to its wires and fabric. Perhaps the brilliant success of the 
Fairey Fox gave a new lease of life to the biplane fighters 
and light bombers. The Fokker company remained faithful to 
Antony’s original conception and went on producing a number 
of plywood-skinned monoplanes, while other compani¢s built 
similar designs under licence, one of which was thé Ford 
trimotor designed by Bill Stout who coined the phrase 
“ Simplicate and add more lightness.” 

I recall three attempts to solve the problem of making canti- 
lever wings without departing from the beloved fabric covering. 
One very interesting design was that of the Fairey long 
distance monoplane designed by Hollis Williams. This was a 
machine of quite considerable span and the two main spars 
were spruce and plywood boxes, similar to the original Fokker 
design. 

Torsional bracing was taken by a series of steel tube pyramids 
lying along the wing with the apex of each just beneath the 
upper fabric surface. It worked very well but one cannot help 
wondering whether a lighter wing could not have been made 
using plywood covering and eliminating the stee] tubes and 
fabric. 

Then came Blackburn's interesting experiment with the 
Duncanson wing, first applied to a Segrave Meteor and later to 
an advanced design of small passenger machine having two 
Rapier engines. 

I remember writing an article for THE AEROPLANE in which 
I suggested that the torsional problems of a cantilever mono- 
plane could be solved by using a single spar in the form of a 
tapered alloy tube suitably reinforced to take the beam loads 
which were easy to calculate. Following this, Duncanson, then 
working at Glosters with Folland, got into touch with me and 
together we advanced on Bob Blackburn who initiated the 
experimental work. The wing proved extremely stiff in torsion, 
in fact much stiffer than the original plywood wing of the 
Segrave Meteor. The Duncanson wing for the Segrave Meteor 
was designed in 1931 and not only was it torsionally stiff but 
so light that the payload was increased by 50%. The spar 
itself held the petrol and no leakage trouble occurred. The 
more ambitious project, the H.S.T.10 was flown by Blackburn's 
chief test pilot “ Dasher” Blake in 1934, but following the 


As related in this article, the 
two-spar cantilever wing of 
the Bristol Bagshot had insuf- 
ficient torsional stiffness and 
suffered from aileron reversal 
at 160 m.p.h. in consequence. 
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death of Duncanson was abandoned. It is a great pity that 
the project had such a sad ending. 

Then there was Steiger’s design of the Monospar using a 
single spar through the web of which at right-angles ran a 
steel tube. Opposed pyramids of wire leading from the top 
and bottom of the spar to the ends of the tube provided 
torsional pyramids on much the same lines as the steel tube 
pyramids of the Hollis Williams design for Fairey, although, 
of course, the pyramids lay in the horizontal plane. This 
appeared on the scene in 1933. 

Then the great Mitchell's first Schneider racer was a pure 
cantilever but I forget the details of the wing construction. It 
was a beautiful machine and the true ancestor of the Spitfire, 
but I do not think it was very rigid in torsion for reputed flutter 
caused its demise and Mitchell then reverted to a wire-braced 
monoplane. 

Barnwell, of Bristol's, designed quite a large monoplane 
called the Bagshot which was tested by Cyril Uwins on Jly. 15, 
1927. Unlike Fokker the designer had but little appreciation 
of the torsional problems involved in cantilever wing construc- 
tion and the first flight was, to put it mildly, somewhat 
interesting. Cy described it to me the other day and I think his 
account will be of interest. He wrote as follows: 

“ The wing was of normal two-spar construction made of the 
type of crinkled steel later used in Bulldog and many other 
aircraft of that period: it was fabric-covered The preliminary 
flights were entirely satisfactory, for during them I had kept the 
speed of the machine down to some 140 m.p.h. It was in the 
later flight when I pushed the machine along to some 160 m.p.h. 

full speed'!—and then attempted to turn, that the machine, 
instead of responding to left bank, decided to complete a perfect 
bank to the right. I realized that there was no defect in the 
mechanical operation of the controls and, in accordance with 


In the interesting Duncanson 
wing, flown on the Blackburn 
Segrave Meteor, the single 
spar was a tapered alloy tube 
which was also an integral 
fuel tank 


good test pilot's precepts, attempted to return the machine to 
conditions under which previously it had behaved satisfactorily 

in other words, I slowed down As soon as the speed had 
been reduced some 20 m.p.h. the bank ceased amd the response 
of the aeroplane to the cantrcis became perfectly normal. 

“In subsequent flight I took an observer with me in the back 
seat and with suitable sighting appliances we were able to detect 
a major reversal of wing incidence during operation of ailerons 
at high speed. The cause of the trouble was now understood 
and the technicians set about stiffening the wing to raise the 
reversal speed beyond any speed likely to be attained by this 
machine. Unfortunately, something went wrong with their calcu- 
lations—I think perhaps it was due to inadequate stiffness at 
the point of attachment of the ribs to the spars—but reversal after 
these modifications occurred at a slightly lower air speed than 
before. 

‘**Many months had now passed since the first flight of this 
aeroplane and it was clearly outdated—in fact, the specification 
was ultimately dropped and in consequence of all this the 
machine was reduced to produce, I having been the only pilot 
to have handled it 

* As a point of interest, we launched into a research programme 
on multi-spar construction of wings following this trouble, the 
outcome of which was the extremely satisfactory wing which we 
later fitted to Bombay.” 

Turning to the later years of rearmament before the Hitler 
War we find that remarkable conception of Wallis, the geodetic 
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wing, a product of a mathematical genius. Although the 
geodetic wing in the Wellesley and Wellington did have one 
light main spar, the geodetic principle can give the true “ lobster 
claw” type of structure where the surfaces take all loads and 
the hollow wing contains no structural members. 1 believe 
Vickers did build one experimental geodetic wing without any 
spar. Yet even geodesy demanded the well tried fabric-covering. 
But the days of fabric were coming to an end as increasing 
speeds demanded ever thicker and stronger fabric. 

Yet, the first Hurricanes were fabric-covered and the torsional 
loads taken by steel cross-members between the spars just like 
the cross-bracing of a car chassis. Eventually, Camm aban- 
doned the cross-bracing for metal skin and found, rather to 
his astonishment, that it was a lighter and stiffer wing, which 
also was easy to produce. Mitchell in the Spitfire and Willy 
Messerschmitt both used the D-section spar for their fighters 
to take both beam and torsional loads, the remainder of the 
metal-covered wing taking little load 

By the time the War was in full swing the monoplane came 
into its own although that wonderful machine, the Gladiator, 
had its final fling in the early days, and we must remember that 
but for the “ Stringbag ” or Swordfish, the whole power of the 
British Navy would have been of no avail in the “* Bismarck ” 
episode. Monoplanes were now firmly in the fashion and their 
cantilever wings were all based on those sound principles laid 
down so long ago by that young genius Antony Fokker, the 
Flying Dutchman 

As we “progress” (I wonder if we were not better 
off with horses) and speeds become more and more super- 
sonic, the wing becomes less and less important. Already 
in the modern fighter it is so tiny and represents such a small 
proportion of the all-up weight, that design problems which 
once were so worrying, can almost be handed over to the junior 
draughtsman. Soon it will be a fin of solid stainless steel, and 
finally it may disappear altogether in the supersonic vertical 
take-off machine supported and propelled by the thrust of its 
lightweight jet engines. 

I called this little article “ Cantilever Story” but really it is 
only the disconnected jottings from the memory of an ancient 
enthusiast in the art of flying and building aeroplanes. There 
may be errors and certainly there are many omissions in this 
little tale but it may be of interest to those of a certain age 
who have followed aviation since the Wright brothers’ first 
flight and who, no doubt, have always hoped that one day men 
will evolve a flying machine as clean and lovely in its lines as 
the swallow. Also it may show the young aeronautical engineer 


Reginald Mitchell attempted a pure cantilever wing on the 
Supermarine S.4 Schneider racer, but was forced to adopt wire- 
bracing on the S.5 and S.6 to obtain adequate stiffness. 


how the work of a man of genius like Fokker, who pointed 
the way to the stressed-skin wing, can be ignored for many 
years but eventually be accepted as the correct answer. Also 
do not let us forget Levavasseur who showed the way. 

As aeroplanes fly higher and faster the mathematics of design 
get higher and, with the electronic computer, faster still. But 
genius and commonsense can often cut through the maze of 
calculation to give the right answer. Fokker was no mathe- 
matical genius but we must salute him as the father of all 
modern wing construction, Let us hope that our young designers 
do not become slaves to the electronic computer, but use their 
natural intuition and commonsense, as did the Flying Dutchman. 

As Confucius said: “ Let not the fog of mathematics obscure 
the shining light of genius.” 


33 = ae Pepe: iin dagoeet ges |? ee LAL : : _ 
= Be : 2 =< 
fie: 4 
Bo at 
E =< EMU 
i= pas 
* 
{ _ 
rf 
b ieee 4 
a 
—< 
wat: 
2 
cs i 
z, 
hy 
? Bs 
3 
° on 
oe 
Bt 
| +7 
“ en 7 2 
= , a : a=: 
om - 
a 5 cogs . 
— ay ; 
ae ne x oa 
te, ae . 
oi A | | ™ 
a on <a a 
a al 8 ee ae. —_ 
. ne — T 3 ee. - é 
~ - i ne ss ‘ 
aE 
——S »* .; _ 
a ie, : 
wee 
Rg ete 
> = at > 
ra 
“SS ‘ “wk ‘ 7 
§ Me ’ 7 
: — 
." s : 
. 
. : ee 
q. . : ne 
e ; “# 
— * Ar. 
] é ed es - Ra 
: ry 7 cy, 
3a , Pang ; Berd 
oo d ho: a” , y pe 
j , eit ee to, | - . = os ff tte 
i“ on os <a g oS 
ee) 
rm 
ae: 
3 
: may: 
Pe a 
ad Vy 
corer 
mon 
S an AY 
ona. 
a 
f rs 
or 
ee 
ane 
, . s “nei 
| ae é 4 tes 
gg s yang 
, el 
 , Lf 
Fe a adi» 
& ; a ae 
aes. ‘ pig rae ae 
~ 5 7 . H Seer ae ee ahi ag ta 
= i re? aac 
TRE he ‘. ae 
# ee cis _ 
Teh, san a “ te Race 
ve tanta 5 ‘Tie 5 y 4 rT ae 
Ee | ae: cee : ; aa sae is See oi 4 [Eas | { oN ge ge = 
: a wind 
, ale 
4c 


THE AEROPLANE 
and ASTRONAUTICS 


Industry Record 


832 


Aircraft Lamps 


Recent developments in lamps for air- 
craft lighting by A.E.I. include Mazda 
sealed beam aircraft landing lamps and 
a capless panel lamp for general internal 
lighting. 

Similar in design to the lamp 
developed by the company for use in the 
R.A.E. visual glide path indicator system, 
the sealed beam landing lamp is stated 
to have several advantages over separate 
bulb lamps. It provides improved beam 
pattern and approaches 100%, light out- 
put maintenance through life against 80%, 
or less for separate bulb designs. It 
should also permit lighter and more 
compact fittings 

Introduced for general illumination, the 
all-glass capless lamp has a pinch-sealed 
base in place of the metal lamp cap. 
It as scheduled for installation in the 
VC10 and Super VC10 and has under- 
gone vibration tests in the frequency 
range of 10-2,500 c.p.s. at an acceleration 
of 10g. 

Both lamps are for use on a 28-v. 
supply, the first has a rating of 400 or 
an Oe 1.000 w. and the second requires 10 w 


Triple Alliance 


Srey » = A new company—Breguet-Garrett S.A. 
deh laa has been formed by the partnership, 
al i ode in equal shares, of the Garrett Corpora- 


tion, Maison Breguet and Normalair, 
ue! Ltd., which is a subsidiary of Westland 
Da se eared Aircraft, Ltd. 

“Bh ey The object of the Breguet-Garrett 
company is to combine the technical 
design potential of the British and 


Air Vice-Marshal G. C. 
Eveleigh, Director- 
General of Signals 
(second from right), 
visited the Marconi 
works at Cheimsford 
and the company’s 
Aeronautical Division 
at Basildon, recently. 
He is seen with Mr. 
F. N. Sutherland, 
managing director of 
Marconi’s (extreme 
left), inspecting a 
Mark 4 camera. 


American companies with the manufac- 
turing potential of the French company. 
Manufacture of equipment will be under- 
taken under licence in France and will 
consist initially of pressure control equip- 
ment for aircraft and air conditioning and 
refrigeration systems for aircraft, missiles 
and electronic assemblies 


Rubber Specifications 

A short guide to the drafting of speci- 
fications for rubber products has been 
published by the Federation of British 
Rubber and = Allied Manufacturers. 
Copies may be obtained free of charge 
from the Secretary, 43 Bedford Square, 
London, W.C.1. 

The guide has been compiled by the 
Specification Advisory Committee as a 
first step towards rationalizing the many 
present difficulties of rubber  specifica- 
tions. It gives advice on the kinds of 
test most useful for performance testing 
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(by the user) and quality contro] testing 
(by the manufacturer), and on the dimen- 
sional tolerances appropriate to different 
kinds of rubber component. It recom- 
mends the use of British Standards 
wherever these are available and suitable 
for the purpose required, and especially 
of standard tests as set forth in the 
various parts of B.S. 903. 


Danish Order 


W.S. Electronics, Ltd. has _ been 
awarded a £50,000 contract by the 
Danish Government for the supply of its 
new high-altitude UHF airborne emer- 
gency transmitter-receiver. This _ set, 
which is already in production, has a 
completely transistorized power supply 
and weighs 84 Ib. It is designed to pro- 
vide emergency communications between 
the pilot in distress and the ground when 
no other radio or electrical equipment is 
operating in the aircraft. 


Wing Contour Milling 


a i An example of unusual machine tool 

aa design for the production of large air- 
craft components to a high degree of 
accuracy 1s a variable angle contour 
milling machine employed by Vickers- 
Armstrongs (Aircraft), Ltd, at Wey- 
bridge. Built by the Coventry Gauge and 
Tool Co., Ltd., this machine mills a 
tongue along the chordwise edge of a 
centre wing section which not only 
follows the wing curvature but is also 
milled in the form of a calculated twist. 


Basically, the machine consists of a 
cast-iron bed in four sections extending 
to an overall length of 32 ft. On this 
is mounted a carriage which in turn 
carries a column, a vertical slide and a 
recirculating ball quadrant to give twist 
to the cutter head. The carriage drive 
is controlled by a B.T.H. Emotrol unit 
through a variable speed motor, reduc- 
tion gearbox and skewed pinion on to 
a straight tooth rack which gives an 
infinitely variable feed speed between 


1 in. and 60 in, per min. Extending from 
the front are the cast-iron work table 
sections, which are machined and tenoned 
to the bed. The top surface of the table 
is also tenoned for the location of fixtures 
and cam bars. 

The up and down movement of the 
vertical slide is controlled by means of 
a roller follower operating on a cam bar 
situated at the front of the machine and 
mounted on the work tables. This is 
referred to as the contour cam bar. 
Roller pressure on the cam bar is con- 
trolled by means of a pneumatic cylinder 
and counter-balanced by weights. 

The angular movement of the cutter 
head to give the required twist is con- 
trolled by primary and secondary gear- 
boxes. These are operated from a roller 
follower running on a cam bar at the 
rear of the machine and mounted on the 
bed. This is referred to as the twist cam 
bar. Deviations from a straight line on 
the twist cam bar are transferred from 
the follower, through rack and pinion 
gearing, to the primary gearbox. 

This gearbox operates synchro and 
magslip transmitters, which transmit 
signals by electronic controls for the 
required movement to the secondary 
gearbox situated at the rear of the recir- 
culating ball quadrant. From this the 
movement is passed to the cutter head 
through a pinion and gear segment. 


The variable angle contour milling 
machine built by the Coventry Gauge 
and Tool Co., in operation at the 
Weybridge works of Vickers-Arm- 
strongs (Aircraft), Ltd. 
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Westland Wessex 


WES TLAND the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED - YEOVIL - ENGLAND 
Incorporating SAUNDERS-ROE DIVISION, BRISTOL HELICOPTER DIVISION and FAIREY AVIATION DIVISION 
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New contributions to the accuracy and safety of navigation 
and control enable SPERRY to look back on 1960 

with pride. For 1961 and the years that lie ahead, we look 
forward to even closer, even happier collaboration with 
designers, constructors, pilots, navigators, engineers, and 
all other friends of SPERRY who live by aviation. 
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Christmas 


Spirit 


HIS business of preparing for Christmas is not my idea 

of fun at all, whether at is a matter of a scrum-down in a 
crowded shop or trying to load an outsize Christmas tree into 
an undersized car without either scraping the interior or collect- 
ing a faceful of pine needles. But there is one job at this 
time of year that I undertake with pleasure: laying-in the 
seasonal stock of liquid refreshment. 1 sometimes find myself 
thinking back to an occasion just before Christmas, 1944, when 
I prepared to fly from Cairo with just such a load of nectar 
destined for the squadron's detachment in Italy 

Admittedly the job seemed simple enough on the face of it; 
flying a Spitfire XI to San Severo via El Adem with an official 
consignment of documents and film and a less official but highly 
necessary cargo of tinned beer and bottles of spirits stowed in 
the empty camera bay back in the fuselage. Of course, the 
flight had to be made at low altitude—-we were dubious as 
to the behaviour of beer tins and ttles in a_ rarefied 
atmosphere—and there must on no account be any possibility 
of an overnight stop en route 

Soon after breakfast I was airborne on the first leg to 
El Adem. The sky was overcast but visibility was good and 
navigation, I was relieved to find, presented no problem. That 
was one point I had to watch: DR navigation at comparatively 
low altitude was never my strong point. On our usual PR 
flights it was more a matter of clambering up into the wide 
blue yonder and heading in the general direction of the right 
country. But El Adem appeared more or less on ETA and, 
after a sedate circuit, | touched down with infinite care. There 
is nothing like a cargo of beer to ensure accurate flying 

To avoid having to fly for too long over the open sea at 
low altitude my course from El Adem was calculated to take 
me approximately northwards until sighting the coast of 
Greece, then to the north west for San Severo. The E] Adem 
Met. forecast was not very cheering: a front was said to be 
moving towards the south east across the Mediterranean, giving 
low cloud and rain in the vicinity of Crete. But the cloud base 
was not expected to be dangerously low and there should be 
an improvement behind the front. However, the Met. men, 
as they gave me these morsels of encouragement, reminded me 
that the difficulties of wartime forecasting for that area made 
it hard to be precise. 

So in a thoughtful mood I took off once more, climbed to 
1,000 ft. and headed for the coast. Once over the water I 
settled down as best I could in my cramped little Perspex- 
covered world that was not really designed for a 14-stone pilot 
crouched like a brooding ape on a dinghy pack and a parachute. 

The water looked very close and wet but I ignored it and 
gradually attained that semi-pensive state of detachment that 
is so useful for long-distance flying. A spell of day-dreaming 
about my next leave in Cairo, a spell of singing into the micro- 
phone with the side-tone as flattering as an echo chamber, and 
all the time the subconscious mind doing the work: checking 
instruments, registering the proximity of all that water, listening 
very intently indeed to the steady throb of the Merlin 70, ready 
to howl blue murder at the first hint of trouble 

After about an hour of this sort of thing I began to realize 
that the weather situation was not quite what it was supposed 
to be. Although the cloud base seemed a little lower there 
was no rain and visibility was still good: good enough for me 
to see the Cretan mountains appearing over the horizon to 
starboard. Of course this was nothing to grumble about for 
the moment, but if I had to fly underneath a front I would 
rather have done so in mid-Mediterranean than find it waiting 
for me as I approached the Greek coast 

Soon after passing Crete, however. the rain began and before 
long it was spattering hard against the flat portion of the wind- 
screen. In my innocence I welcomed it—the heavier it rained, 
the quicker it must pass. But it didn’t work out that way at 
all. Five minutes, 10, 20 and still the rain beat down and the 
rapidly lowering cloud forced me closer to the water, now 
mottled and leaden in the driving rain. 

Peering through the corners of the windscreen, I could see 
the clouds and sea had merged into a grey-green mist and I 
concentrated on instrument flying, glancing occasionally at the 
wing tips and the water to make sure I was still below cloud 
At last I was down to 100 ft., the rain had eased slightly but 
had settled into a steady downpour which indicated something 
rather more complicated than a front 
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The Spitfire P.R. XI was widely used in World War Il for 
photographic reconnaissance and—as this short account recalls— 
occasionally flew on other important missions, too. 


I need hardly say I was not very happy. These tactics were 
not my cup of tea at all: I felt like Jonah—more in a fish 
than a flying machine. 

Our normal operations took us above the worst of the 
weather and I was certainly not used to scurrying around just 
above the water, trying to crawl under the cloud like a wood- 
louse under a log. What was more, there was the Greek coast 
to think about—due within the next 20 min. according to my 
calculations—and I was in no state to meet it at 100 ft. 

Having instinctively altered course a few degrees to the west 
to avoid any chance of a premature encounter with Kythera, 
I decided to maintain my heading for another 10 min. only, 
then steer for Italy. And if the weather didn't improve soon 
after that I would return to El Adem and to hell with the good 
intentions. 

A glance at my watch told me there was another five minutes 
to go, a glance below at the streaming sea told me it was closer 
than ever and I instinctively gained a little height. That was 
a silly thing to do. I found myself in-cloud and had to descend 
again, very gently, peering ahead for a glimpse of the sea 
which, when it appeared, was a much more welcome sight 
than it had been a few moments earlier. 

Then, out of the corner of my eye, I noticed something else— 
a couple of dark shapes in the water to starboard. Boats? 
No, not boats... rocks. And beyond them the first hint of 
a much more substantial than cloud looming through 
the rain 

You doubtless know the double-take technique—the startled 
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second look as the brain catches up with the eye. Some 
comedians use this very effectively, others not so well. My 
involuntary performance surpassed the lot. 

You have also no doubt heard that the Spitfire is a thorough- 
bred. That is true. For that particular little aeroplane was 
half-way round a steep turn while I was still wide-eyed and 
gibbering. This sounds an exaggeration? Believe me, steep 
turns on instruments at Jess than 100 ft. were way beyond my 
scope. 

I caught up with my aeroplane as we came round on the 
reciprocal heading and together we flew away, very straight 
and very level, for a full five minutes while my heart gradually 
stopped pounding against the roof of my mouth and my 
drowning-man’s clutch on the stick and throttle slowly relaxed. 

Then | circled in a grey-green eerie world, that I was not 
quite sure was this one or the next, while I sorted things out, 
realizing a little belatedly that a constant tailwind instead of 
an anticipated change to a headwind half-way along track had 
made quite a difference to my surface speed. 

My first reaction was to head for home. But that low cloud 
would by then be enveloping the coast at Crete and I had no 
desire to repeat my recent performance. Besides, the weather 
where I was seemed to be improving slightly and the rain 
certainly less intense. At least I knew where Greece was—yes, 
indeed. And if I headed for Italy there was a good chance 
that the weather should have improved still more by the time 
I reached there. A glance at my fuel gauges decided matters 
for me and I straightened out on course for the mainland of 
Italy, aiming to stay well clear of the Greek coast and the 
Ionian Islands 
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Before long the weather became much better, the cloud base 
lifted and I was able to climb back to 1,000 ft., feeling like 
Neptune arising from the waves. The combination of the fuel 
state and my craving for a cigarette made another intermediate 
stop imperative. So, when the Italian coast appeared at last, 
i headed for Grottaglie, near Taranto. 

The Americans were operating from Grottaglie and their 
hospitality was all that I had been led to believe. I was 
soon settling down to a hearty lunch untroubled by the thought 
of having to leave my aeroplane—my glance at the camera bay 
and muttered “ Top Secret” had been quite sufficient for my 
hosts who, bless them, had an armed guard posted beside the 
Spitfire before I had walked 10 paces. 

After lunch I set course for San Severo. There my welcome 
was not quite so effusive as I handed over the documents and 
film: there were blank looks and comments about it being 
unprintably silly to press on in that weather with stuff which 
could well have waited for a day or two. 

But all was forgiven when the really important cargo came 
to light. I was slapped on the back, the fatted calf was 
prepared, and everyone asked me what had kept me so long. 
And later, when the inevitable party was over, it was such a 
blessed relief to settle down to sleep without worrying about 
someone stealing the hooch. 

There is, of course, another moral to this story: that 
Christmas in peace and sometimes in war is worth all the fuss 
and bother of preparation, even when it may involve being 
well-nigh trampled to death in a crush of shoppers, stabbed in 
the eye with a pine needle, or almost smearing oneself all over 
a cliff-face somewhere in Greece.—Davip Brown. 


How to Make an Airstrip 


This story is true, at least it is as true as an Irish 
Stew. The mutton is real, the potatoes are from my 
own garden here in Surrey, the Spanish onions were bought 
at the door from a Breton boy, and I pinched the 


carrots from the donkey. 
in my cooking ; it is a true stew, 


HE District Commissioner was irritable that morning, not 

only because he had a problem, but because the rains 
were due to break the next week and the heat was overpower- 
ing. Great grey-black cu-nim clouds weighed like mountains 
on top of him. His wife had gone down to the coast for 
their annual leave, but he was stuck behind until the problem 
was solved. They just could not provide an aerodrome in that 
bush within a month. 


* 


Those damned geologists and their uranium, blast them. Why 
couldn't they leave his kopjes alone, untouched as they always 
had been. The road to Katola would be a foot deep in mud 
next week and it would take two days to cover the hundred-odd 
miles by Land Rover. Didn't the Corporation know what it 
was like here in October? Why the hurry? And as for 
bringing a Dove into this part of the world, didn’t they know 
it was quite impossible. The P.W.D. would be no help, because 
they stuck to the regulations as laid down officially and there 
would at least be two months of paper work before anything 
began to happen, and then they would put it out to tender 
The Provincial Commissioner at Katola was no help either— 
the silly old man was due for retirement on pension next year 
and he was taking no risks. He had just passed on the orders 
from the Administration, who had them from London. 

A thought! He would ask young Coker. Now Coker was 
his new District Officer and ex-R.A.F. He didn’t like his pert. 
bumptious manner, and his ready wit was distasteful at any 
time, but perhaps he could help. He told his boy to ask 
Bwana Coker to come along, hoping that his knowledge of 
flying, about which he was always boasting, would help to 
kil! the whole nonsensical project. 


* 


Coker came, listened, asked for two days to think, and left 
The D.C. topped up his coffee with scotch and relaxed. He 
had done exactly as his superiors had done—passed the buck. 

Now Coker was bright, intelligent, and imaginative, in spite 
of being a bighead. A fortnight later there was an airstrip. 


The real flavour comes out 
M.L. 


The D.C. got the credit and was promoted to Katola when 
the Provincial Commissioner took his last leave and went 
home. 

* 


This is how it was done. Coker thought and thought. He 
did not know much about the regulations and therefore dis- 
missed them from his mind. He sent out runners from the 
Boma to the six African villages in his area to tell the headmen 
that there was to be a drumming and dancing next Sunday 
at the Boma, together with a beer drink. 

Then he marked out a 1,000-yard fairway through the scrub, 
50 yards wide, and pegged it. When the villagers, the wives 
carrying their pikins on their backs, arrived, he told them 
through Job, his interpreter houseboy, that the dance was to 
be in the pegged area and that they must clear it first. He 
handed round pangas for the purpose, and two hours later gave 
them all cans of maize beer. The rain poured in torrents for 
half an hour at a time, and the workers were in high spirits 
The breaking of the rains always did that to them, and it 
softened the hard ground too. By the early afternoon there 
was not a thorn bush left along Ccker’s avenue. The drumming 
began slowly at first, then as the beer passed round, its rhythm 
and intensity grew the Africans began to dance, first just one or 
two showing off, then all of them swaying and padding with 
their feet. 

Up and down the avenue they pranced, weaving their pattern 
as they went. and threading their congas through each other's 
groups. Their great bare feet stamped and stamped, and the 
rough ground became flatter and flatter. There was clapping 
of hands—but that bit didn’t help Coker; only the footwork 
was of value. He sent for more beer, and the rains came down 
> huge showers to puddle the brown earth under the dancers’ 
eet. 

Then the sun shone again and dried it all up, and left a perfect 
hard airstrip 1,000 yards long and 50 yards wide. 


* 


His boss has been promoted, and Coker resigned from the 
Overseas Civil Service. He is now in big business as a Con- 
tractor for the Construction of Airstrips. 
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Forty Years of Flying, 


Fighting and Fun ‘ 


IT seems to me that too little is heard about the off-duty life 

which, just as much as the flying and the fighting, helped to 
create the esprit de corps for which the Royal Air Force is 
rightly famed and of which its members are justifiably proud 
Let us. then, recall the mess activities which allowed chaps, 
back from all-night bombing raids and daylight fighter patrols, 
to “let off steam” in traditional fashion and, in so doing, to 
boost morale whilst providing entertainment for themselves and 
their comrades. 

As with the sing-song which is so much a part of R.A.F 
mess life, particularly on operational stations, the fun and games 
associated with guest nights and normal dining-in occasions 
have been handed down from World War I. 

In the book “ Aces and Kings,” a story of No. 1 Squadron, 
Australian Flying Corps (No. 67 Squadron, R.F.C.), the author, 
a member of the Squadron, tells how Lawrence of Arabia, who 
lived and flew with the Squadron on operations against the 
Turks, accepted a challenge typical of those issued on mess- 
nights. He was so small compared with the average Australian 
that he was jokingly told that “ he wouldn't make a batman to 
a Padre!” Lawrence thereupon engaged in a test of skill and 
strength. He soon had the huge Aussie asking for mercy as 
Lawrence pinned him down, his muscles being quoted as “ of 
piano wire.” 

Although many R.A.F. games are closely associated with 
tankards, I do not feel that “Cardinal Puff” can be claimed 
by any one Service; however, No. 264, first on Defiants and 
then Mosquitoes, produced some first-class ~ ¢ ardinals,” 
particularly on the tented site at Hartford Bridge, whilst await- 
ing orders to move to France as part of the first night-fighter 
force in Normandy. 

“Have you seen the Muffin Man?” certainly enjoyed great 
popularity and there are at least two R.A.F. versions, one where 
the first player rises, places his own tankard upon his head and 
sings: “ Have you seen the Muffin Man, the Muffin Man, the 
Muffin Man, have you seen the Muffin Man who lives in Drury 
Lane?” (or Hong Kong Harbour!). The recipient of the 
inquiry then places his own tankard on head and, standing, 
replies: * Yes, I've seen the Muffin Man Then, in unison, 
the chorus is chanted. This goes on as the second challenges 
a third and until all are standing, tankards on head naturally 
many fall but precautions are normally taken and many a man 
will be seen slipping into his room to change into second-best 
blue when this game starts 

The other R.A.F. version is very difficult as the players /ie on 
the floor, raising their heads only for the purpose of balancing 
the tankards The temptation to look at your pals is 
all too often fatal. 

Although I have heard of many exponents of the drinking-a- 
pint-whilst-standing-on-one’s-head game, I personally know of 
only two perfect operators, one an Air Commodore, formerly 
C.O. of a Desert Air Force Hurricane Squadron, the other a 
well-known R.A.F. ear, nose and throat specialist, based within 
easy reach of the West End. 


* 


A favourite game for the ante-room is “ Moriarty.” For this, 
two players are blindfolded and laid on the carpet, facing each 
other and holding tightly left hand to left hand. Into each 
right hand is pressed a rolled-up magazine or newspaper (thick- 
ness according to spectators’ like or dislike of the contestants). 
Having tossed beforehand for first “ whack,” the winner asks 
“ Are you there, Moriarty? ” and, as the other answers “ Yes,” 
he endeavours to avoid the blow by twisting his head and 
throwing his voice into the far corners of the room 

The striker has to judge his opponent’s evasive actions and 
to land his blow at the appropriate moment. Then comes the 
turn of the “ victim” hit or missed, until one player has landed 
three good blows, or one has asked for quarter 

Sometimes a knock-out tournament is organized with one 
player emerging as mess “champ.” It is a good game and 
provides endless amusement for the spectators—until their turn 
arrives. 

Another lying-down game is “Cock Fighting.” Whilst it 
looks simple enough to onlookers, experienced players can 
always defeat sheer brute strength as it is definitely the survival 
of the slickest in this contest. The two players lie on the floor, 
feet touching, hands behind head and, on the command “ Go” 
from the umpire, each man raises his “ operational leg” and 


* 


tries to entwine it with his adversary’s leg, the object of the 
exercise being to turn the other man over on to his side and so 
gain a point, three throws again being the winning score. 

The team game of “ High Cockalorum ™ is, perhaps, the most 
popular (and most dangerous) indoor game. It will be known 
to many since it is played by most schoolboys. 

One team lines up with the “ anchor-man™ back to wall or 
door and the others facing him, heads firmly tucked into the 
legs of the man in front and arms wound around the waists of 
the others. This presents a long line of backs to the opposition, 
who send off their men one by one, the first endeavouring to fly 
through the air and to land as far up the “ line” as possible to 
enable all his side to “land on,” as the Fleet Air Arm would 
Say 

No movement is allowed once a player has jumped and, once 
the entire side is “ mounted” they have to remain in position 
whilst the agreed challenge is shouted. /f they remain (a most 
unlikely situation), then they repeat the performance. If the 
“defence” cracks (as often happens), then they also jump 


In the event, though, there is always some doubt as to 
whether the collapse of the defence was caused by the weight 
of the opposition, or by the movement of the “ jockeys,” and 
it seems customary to allow the men who have borne the 
burden to have their revenge on those who have been sitting 
on their necks. It is a toss-up whether the advantage is with 
the heavier men as a team with slim members often reaches 
much farther along the line and so spreads the tonnage more 
evenly. It is a great game and many are the matches between 
aircrew and groundcrew, married and single, etc., etc. 

To see a very senior officer clinging precariously to the back 
of a pilot officer and trying hard to keep his feet from touching 
the floor, even though he is practically “ underslung,” is one 
of my most amusing memories of this game. 


* 


Another excellent team-game, suitable as a “ breather” after 
“ High Cockalorum,” is tug-of-war for individuals or teams, 
with an ordinary broomstick used instead of a rope. Two players 
sit on the floor, facing and with soles of shoes touching on 
the dividing line. Each holds the broomstick parallel to the 
line with alternate hands clasping the stick in the middle. 
They try to tug each other over the line and then accept 
challenges from others 

Alternatively, they can select a side, in which case the other 
players sit behind the “ skipper,” each clasping the man in front 
round the middle. Then, whilst the captain hangs on grimly 
to the stick, the pulling power of his team enables him to drag 
the others into their territory 

A splendid pastime and one usually permitted by the most 
cautious C.O., since little damage can be done to mess property. 

Indoor rugby with a cushion or waste-paper basket is not 
often seen nowadays since it can result in a certain amount of 


4 5 te and the P.M.C. said not to 

worry about the ante-room 

carpet and the C.-in-C.’s 

trousers until you're feeling 
better.” 
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THE AEROPLANE 
and ASTRONAUTICS 


“ wear-and-tear” to clothing, though it enjoyed a good run 
when men wore battledress from breakfast to bedtime. 
Another game which seems to be going out, although it 
leaves the man and the mess comparatively unscathed, is the 
once-popular “potato race”—perhaps it is the retention of 
the women’s services which has put a brake on it? Many of 
us, however, can recall uproarious matches. j 
Individual feats of skill and strength include the game 
where one sits astride a beer bottle (quart size), patting a 
balloon up into the air whilst picking up a scattered pack of 
playing cards. Try it—it is not easy and yet I have seen some 
first-class performers of air rank. But, let me add, the faultless 
performances have normally been early in the evening! 
Balancing a pint pot of beer (full) on the end of a billiard- 
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cue is definitely an excuse for removal of one’s jacket, and 
“ mountaineering "—walking around the room without touching 
the floor—should only be done after you have verified that 
your insurance covers this type of accident and that the 
premiums are paid up to date. 

Placing one’s footprints on the ceiling (after treading in the 
ashes of the fire) is normally reserved for farewell occasions 
and, again, normally after the C.O. and P.M.C. have gone to 
bed 

Hurdling over settees and heaps of chairs have long since 
appeared on the “ banned ™ list since at one time our hospitals 
were overworked on account of these mess-night frolics. 
Today one is more likely to find members playing snooker, 
briage or canasta! Lestie Hunt. 


R.A.K. Flight System Developments 


INCE our description of the present and future R.A.E. instru- 
ment flight systems—THe AEROPLANE AND ASTRONAUTICS 
of Oct. 30, 1959-—the Establishment’s Instrument and Photo- 
graph (1.A.P.) department at Farnborough has made consider- 
able progress with its collimated “head-up™ flight director 
electronic presentation of navigational and flight information. 
Regarded as the third generation of such displays in this country, 
and following on from the R.A.E. Flight Data System in 
Operation with current military aircraft, this latest system is the 
outcome of four or five years’ development study by 10 members 
of the 1.A.P. flight display section headed by Mr. J. M. Naish 
working in conjunction with Rank Cintel, who engineered the 
hardware. 

During this period a total of 1,200 hr. flying and evaluation 
has been completed with the aid of a visual flight simulator 
and approximately 50 hr. have been logged with an experimental 
presentation in a Meteor T.7. From the technical and engineer- 
ing point of view, this “ head-up” display is now ready for 
operational use and a production system is expected in a 
military fighter within two years. In addition, an advanced 
prototype installation is to be fitted in the R.A.E. Comet 2E 
early in the New Year for trials with the Blind Landing Experi- 
mental Unit at Bedford. 

The two units making up the basic design installation—the 
wave-form generator and the pilot display unit—are now being 
manufactured in experimental and production form by Rank 
Cintel. They were described in our issue for Nov. 25, 1960. 

Briefly, the wave-form generator produces the pilot required 
symbols in electronic form from electrical inputs of flight and 
navigation data. These symbols are generated on a bright 
cathode-ray tube in the pilot display unit and presented in 
collimated (unreal image) form either on the windscreen or 
on a flat reflector glass nearer to the pilot's eyes. 

The R.A.E. display on the reflector glass is in contact analogue 
form of presentation and is as simple and uncluttered as pos- 
sible. It comprises an aircraft datum symbol, a broken horizon 
bar and heading or perspective track lines. The presentation 
of other command information such as airspeed has not been 
finally settled, but the present indications are in the form of a 


scale with the use of a moving pointer. Moving perspective 
track lines are also under consideration for indicating required 
airspeed to the pilot. 

All indications are of the “ fly-to ” type and the centre of the 
display is taken to represent the direction of the flight path. 
Aircraft attitude and altitude indications can be shown by 
means of the artificial horizon bar and the aircraft symbol. 
As in the Zero Reader, the rate of turn can be controlled by 
keeping the aircraft symbol in the correct position at the top 
of the perspective track lines. 

Speaking about the “head-up”™ display, Gp. Capt. D. P. 
Hanafin, O.C., R.A.E., experimental flying, said that it gives 
something that pilots have wanted for some time, especially 
in dirty weather with single-seat aircraft. He thought that 
the presentation was as important a step forward as the intro- 
duction of the turn-and-bank indicator. Pilots have flown with 
greater accuracy with the “head-up” display than with the 
Zero Reader or the roller-blind presentation of the Flight Data 
System. 

Originally designed to close to a minimum the gap between 
flying on a flight director and visual contact during those 
phases of flight such as the approach, the “ head-up™ display 
has two aims. First it is intended to reduce the time required 
to transfer attention from instrument flying to environment; 
and secondly it sets out to reduce the number of instruments 
making up the display. 

Its use requires no change of focus of the eyes, of head 
angle or outside view, although the present field of view is very 
restricted. 

At the present time the early equipment in the Meteor T.7 
is in the process of being changed for a more comprehensive 
display. In the original installation, command information for 
required height, heading and so on, was controlled by the 
pilot; in the new system this will be undertaken by an operator 
in the rear seat. All Meteor flying to date has been made 
by 1.A.P. pilots, but it is hoped to get some of the industry's 
leading test pilots to fly the new display. 

The visual flight simulator, on the other hand, has been 
“flown” by a large number of Service and civilian pilots and 
it has been found that it can be controlled twice as accurately 
with the “ head-up” presentation compared with any present 
“ head-down ” display. Pilot errors in the simulator are measured 
by means of counters, so that the total errors accumulated in 
heading, height, etc., can be read-off at the end of a timed 
exercise. 

During such a 100-sec. “flight” which followed a few 
minutes’ acclimatization period I logged an accumulative head- 
ing error of 0.52°, which compared with 0.38° by a member 
of the LA.P. staff and 0.41° logged by Gp. Capt. Hanafin 
during a similar period. I had never flown the simulator 
before and have been out of current flying practice for more 
than five years. 

This R.A.E.-built static simulator is to be replaced by a new 
unit which is expected in service by the middle of the New 
Year. Designed and being built by the I.A.P. department, it 
incorporates Solartron electronic components, Imhof electronic 
racks and a Redifon basic moving cockpit unit to R.A.E. 
requirements. This latter unit has hydraulic powered move- 
ment in pitch and roll; yaw movements are simulated by 
camera P.R.R. 


The collimated «head-up”’ presentation of flight and navigational 
information as seen in the I.A.P. visual flight simulator. Super- 
imposed on a projected field of view, this display comprises a 
circular aircraft symbol, a broken horizon line and perspective 
track (heading) lines. 
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Z-. New Horizons in Astronautics 


HE impact of astronautics on the future of technology was 

ably discussed by Mr. A. H. S. Candlin, lecturer on applied 
physical chemistry at the Northampton College of Advanced 
Technology, London, on Dec. 13. He was speaking before an 
audience of students, staff and guests on “ Man’s New Horizon 
in Space.” 

The lecture was introduced by Dr. G. A. Tokaty, the former 
Soviet rocket specialist, who is now head of the Department 
of Aeronautical Engineering at Northampton College Dr. 
Tokaty said the outcome of aerospace engineering and techno- 
logy offered one of the most promising advances in human 
knowledge of our times. Astronautics was a field without 
limits and of tremendous interest and importance 

Mr. Candlin began by saying that the exploration of space 
was a controversial subject First, this was because it was 
seen at present to be in an area of competitive tension between 
the U.S.S.R. and the U.S.A., which had invested the whole 
subject with an unfortunate, and perhaps unnecessary, aura of 
power politics. Secondly, in the more domestic and national 
sense. It was also controversial because Great Britain was not 
yet committed to a really sensible space programme 

Of the first-mentioned, the speaker said it was clear to any- 
one who had given the subject serious thought that the best 
results could only be obtained by the fullest international 
collaboration. [his was the original aim of those who 
established the International Astronautical Federation in 1950 

As regards astronautics in Great Britain, he thought that those 
who would prevent the country from participating. in a proper 
sense, in the new regimes in science and technology which this 
field was opening up, could inflict irreparable damage to the 
country. If we were cut off from the fast-flowing stream of 
such fundamental sciences as physics, astrophysics and cos- 
mology, we could, in consequence, only expect to experience 
a check in our technological progress 

It was not generally realized that a second Industrial Revo- 
lution was under way. The original Industrial Revolution, 
based on the common metals and fossil fuels, had brought 
much progress and prosperity; Europe had been in the fore- 
front of this. Today, a new surge of technical progress was 
gathering momentum This was based on nuclear energy 
applications of the rarer metals, control engineering and 
developments in computation techniques. But probably of 
still greater significance was space research and technology 


The New Disciplines 

We did not like the V-2 when it wrought havoc in England 
during the War, the speaker continued, but it was our first 
encounter with appliances with which we have since become 
more familiar and which, in the foreseeable future, will be 
taking us Out into infinite space. Perhaps we liked the Viking 
ships just as litthe when they came to our shores a thousand 
years ago, but nevertheless it was a portent of the great Maritime 
Ages to come 

Time, the lecturer said, did not permit him to dwell on 
the design of vehicles but it was evident that a tremendous 
imount affecting the growth of astronautics had come out of 
the pioneer developments at such places as Peenemiinde, Oak 
Ridge. and the British and Allied effort in radar in many 
establishments 

It should not be overlooked. also, that the War gave rise to 
an important discipline which was most relevant to the 
irguments under discussion—namely. Operational Research 
Originally, this was a necessary application of analytical and 
statistical techniques to military Operations and early on was 
closely associated with the co-operation which existed between 
idar and anti-aircraft defence This “secret weapon.” if it 
may be so termed. was extended widely during the course of 
the War into many fields affecting all the Services 

Mr. Candlin said he was not anxious to pursue this as a 
military subject because it had applications which far 
transcended such uses: since the War, it had become of the 
greatest interest to economists and industrial management as a 
means of creating much greater production and more efficient 
concentration of effort in engineering 

Wartime advances in electronics and communications. in their 
varied applications. might be said to be ultimately connected 
with the following subjects. some of which had not been inaptly 


named “ The Policy Sciences.” These included: Information 
Theory: the Theory of Games: Computation Techniques: Pro 
gramming and = Simulation Communication Techniques: 


Biophysics and others: Psychological Research (¢ oncepts 
Language Coding Theory and Semantics: Symbolic Logic and 
issociated mathematical fields: and Logic Anplied to Intelligent 


Machines 


Programmes of research in astronautics were going to be the 
proving ground for further sweeping advances into this new 
domain of technology 

Mr. Candlin next drew attention to the extensive programme 
of space development being pursued by NASA in the United 
States. Boosters employing chemical propellents yielding thrusts 
exceeding 1,000,000 Ib. were now being actively developed, but 
apart from these a whole range of new propulsive techniques 
was under investigation The latter included ion-drive, solar 
propulsion, plasmajet propulsion, photon-drive, and MHD 
(Magnetohydrodynamic) propulsion. In such motors, the power 
requirements may be quite small, say 30-40 kW., and the thrust 
output only fractions of a pound 

The two lines of development might be likened to the contrast 
between the energy of a volcano and a pea-shooter. The first 
kind of eruption was necessary to get us out of the gravity 
abyss in which, as Earthlings, we live, whereas the pea-shooter, 
firing over long periods, would get us along the interminable 
courses which would be used by space vehicles engaged in the 
“ traffics and discoveries * of the not-too-remote future. 

When he was a student, Mr. Candlin said, he spent a lot of 
time on such things as the fundamental forms of matter as 
viewed from the standpoint of our terrestrial experience, which 
manifest themselves as solids. liquids, and gases. Now, in the 
light of the teachings of astrophysics, these were seen not to 
be the most profitable forms of matter in the Universe. In order 
to orientate ourselves correctly, it Was necessary to turn our 
attentions to such subjects as magnetohydrodynamics, MHD 
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Symbolic of a new age of applied technology—the plasma 
accelerator 


mechanics, and plasmadynamics. In this regard, Mr. Candlin 
said, we were on the verge of as great a revolution in scientific 
thinking as the one which Rumford, Faraday, Gibbs, and 
others, touched off when they fathered the growth of so 
rewarding a study as thermodynamics. The new language in 
which these ideas were being expressed was a mélange of the 
Navier Stokes equations of fluid mechanics and Maxwell's 
equations 
British Firsts 

Turning to early theoretical work on astronautics in this 
country, Mr. Candlin showed examples from B.LS. design 
studies stretching back over the past 10 years. The climate for 
the development of Vanguard, he said, had been laid by the 
British paper, “ Minimum Satellite Vehicles,” presented at the 
Second International Astronautical Congress in 1951 (Ref. 1), 
and by the subsequent work of Dr. S. F. Singer (a B.I.S. Fellow) 
of Maryland University (Ref. 2). The 1951 paper, he noted, 
had introduced the concept of the inflatable satellite. 

Another interesting B.LS. study-proposal, this time of 1957-58 
vintage, was Migrant (Ref. 3), a vehicle designed to soft-land 
instruments directly on the Moon's surface using a storable 
propellent for rocket braking, a radio-altimeter, and a system 
of landing legs. This year, NASA had shown its interest in a 
similar scheme in the shape of Project Surveyor (Ref. 4). 

Yet another scheme which had produced a great deal of 
interest was the design study for a “ pyramid” orbital boost- 
glider by Sir W. G. Armstrong Whitworth Aircraft (Ref. 5). 
REFERENCES 
Kun h 


(1) K. W. Gatland. A. M 4. E. Dixon, “ Minimum Satellite 
Vehicle J.BIS., Sept 1951 

2) Ss. F Singer 4 Minimum Orbital Instrumented Satellite—Now,” 
1.BAS., Sept. 1953 

43) K. W. Gatland Ihe Robot Explore Spaceflight, Jiv.. 1960 

(4) M. J. Stoller New Space Projects THE APROPLANE AND ASTRONAUTICS, 
Oct. 14, 1960. pp. 540-1 
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More Satellite Repeaters 


LONG-DISTANCE communications satellite is being 

developed by the U.S.A.F. This information, given at 
the American Rocket Society meeting in Washington on 
Dec. 8, came as a surprise to most of the delegates. Up to the 
time the announcement was made, it was widely believed that 
the U.S. Army was the only military service involved in 
developing satellites of this specific type. 

The U.S.A.F. entry into the field thus brings to three the 
number of U.S. agencies committed to space communication 
experiments. NASA, which completes the trio, is involved 
with both “ passive” and “ active’ communications systems. 
Although details of the Air Force project were not immediately 
available in Washington, it was stated that the satellite would 
be “100 times as effective as Echo I,” the balloon satellite 
which NASA put into orbit last August 

Meanwhile, the number of U.S. company projects continues 
to grow. On Dec. 7, Hughes Aircraft Co. announced that they 
were developing a 32-lb. communication satellite to be placed 
in a 24-hr. equatorial orbit. The intention is to launch the 
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satellite in such a way that it will appear to remain stationary 
‘above a position near the Amazon river,” matching speed 
with the Earth’s rotation. From this vantage point, Hughes 
claim that telephone and TV communication would be possible 
between stations in North America and South America, Wester: 
Europe and the Western half of Africa. 

What surprised observers most about the proposal was the 
incredibly small mass of the satellite. Despite the use ol 
miniaturized electronics, how was it possible to accommodate 
sufficient power supplies? 

According to Hughes, power for the spaceborne transceiver 
would be supplied by 2,700 solar cells attached to the sides 
of the satellite which would have the shape of a pillbox 
Although there was no estimate of cost, it is said that the 
satellite could be placed in orbit by a launching vehicle smalle: 
than an ICBM booster. There was no information, howeve 
on the method of establishing it precisely “ on station.” 

One satellite has already been developed for test purposes 
and the development model will be ready for launching into 
orbit “within a year.” Hughes believe it will be the first 
satellite of its kind to be offered for sale commercially. 

A few weeks ago. the American Telephone and Telegraph 
Company revealed plans to launch a number of 175-lb. polar- 
orbiting satellites for the purpose of establishing a network of 
global communications. Details of this scheme were given 
in our issue of Nov. I1, 1960, p. 640. 


Space Rendezvous by 1964 ? 


URTHER information on Project Apollo, the NASA scheme 

to send three men in a manceuvrable spacecraft on a recon 
naissance mission around the Moon and back to Earth, was 
given during the 15th Annual Meeting of the American Rocket 
Society in Washington on Dec. 7. The target date for this 
is 1968 

As a preliminary to this pioneer journey, an attempt will 
be made to effect a rendezvous in orbit between a prototype 
of the spaceship and a rocket vehicle carrying propellent and 
supplies from an Earth base. Although NASA considers that 
a space rendezvous of this kind might be achieved by 1962. 
using unmanned craft, the first space meeting involving men 
is not expected before 1964, when the Saturn C-1 booster should 
be available. 

Techniques for intercepting spacecraft in orbit were discussed 
at the A.R.S. meeting during a technical session devoted to 
guidance and navigation. It was said that they would be 
employed not only for the purpose of transferring propellent 
and supplies from one space-vehicle to another in orbit but 
also to effect the rescue of crews from disabled spacecraft. 

The proposed lunar reconnaissance flight would last seven 
days. An alternative scheme, being developed in parallel with 
this project and using similar vehicles, has the object of estab- 
lishing a manned space-station in orbit around the Earth. A 
three-man crew could remain in this * orbiting laboratory ” for 
14-56 days for the purpose of obtaining scientific measurements 
and observations 

Both missions are being developed on the basis of three-part 
spacecraft comprising a command centre, a propulsion section. 
and a mission module. The command centre must be capable 


SUPER WIMSHURST.—A 
high-voltage electrostatic 
generator by Goodrich High- 
Voltage Astronautics, Inc., 
exhibited at the 15th Annual 
Meeting of the American 
Rocket Society. High 
vacuum of space will provide 
“a natural insulation for 
such generators "’ which the 
company is developing under 
U.S. Army and Air Force 
sponsorship as a possible 
power source for an ion- 
drive rocket engine. 
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NASA diagram summarizing the re-entry problem involved in 
developing the Apollo command centre module 
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Modular concept for NASA’s Project Apollo 


of re-entering the Earth’s atmosphere, in the case of the lunar 
reconnaissance vehicle, without the necessity of first going into 
orbit and must survive re-entry speeds of the order of 
36.000 ft./sec. 

NASA have estimated that the Saturn C-] booster could 
re-enter four-ton payloads at escape velocities, simulating 
return from a lunar mission. The same boost system could 
also orbit around the Earth 20,000 lb. Apollo systems fo 
qualification tests. 

It has been suggested that Saturn could be used to develop 
Apollo hardware during the last four tests of the initial C-! 
version before it becomes operational in 1964. 
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DECEMBER 23, 1960 


Personal Flying 


HEN confronted, as a result of often built-in inefficiency. 
by increasing costs, the stock remedy of nationalized 
Organizations 1s to put up the prices of their products. Now 
that London Airport is following this trend and is to become 
the most expensive landing area in the World, its refusal to 
open its runways to non-scheduled operators is indefensible 
It is obviously significant that L.A.P. is unique in being at 
once the most expensive and the most exclusive airfield in 
Operation; no other international terminal adheres inflexibly 
to non-acceptance of private aircraft. Increased utilization is 
the simple solution which does not seem to have occurred to 
the planning pundits. Now that we have adequately equipped 
and professionally flown executive aircraft in increasing opera 
tion, they have every right to demand the use, and to contribute 
towards the cost of L.A.P.'s facilities 


° © 2 


For private pilots, a welcome and useful solution to the 
Christmas present problem could well be provided by purchase 
of one of the long-playing gramophone records from the United 
States on R/T and instrument procedures. Two of these were 
reviewed in our issue of Sept. 30, and we have since had the 
opportunity of hearing the third of the series 

Entitled “Tower Communi- 
cations,” this is actually the 


Tower Communications «most basic of the three and 


THE AEROPLANE 
and ASTRONAUTICS 


tions ” of considerable use to private pilots wishing to expand 
their radio horizons, and with the influx of imported equip- 
ment, most of the notes are entirely relevant. One difference 
is the U.S. use of dissimilar var frequencies for receiving and 
transmitting at many airports, although many do have common 
channels for these purposes. “ Tower Communications” costs 
63s. and all three records are available from the London Aero 
Club at Panshanger, or from John Somers, Ltd., at 142 Edgware 
Road, W.2., and ¢ haring Cross Road, W ie 


@ Despite almost continuous rain, the Elstree Flying Club 
flew 291 hr. 55 min. during November, compared with 174 hr 
45 min. for the same month in 1959. The runway has been 
completely resurfaced, and Elstree is now encouraging its use 
by executive operators. Radio is now available in the tower 
on 122.4 M/es At the moment the club has a waiting list 
for new students wishing to learn fly extending until about 
March or April next year ; 

@ At Fair Oaks 214 hr. were flown in November, bringing 
the total for the year to 4,143 hr. First solos were completed 
by Miss Shirley Norway and Messrs. Wynes, Soame, Hoar 
ind Adamson. Mr. Hicks and Col. Lugarde-Brayne gained 
their P.P.L.s 

@ Exceptionally good winter weather—a real freak day, 
in fact—greeted the Herts and Essex Flying Club dawn patrol 
on Sunday, Dec. 1!. Dawn was perhaps not quite the right 
word, since the event took place between 10.00 and 10.45 hr., 
but the 29 visiting aircraft will have to get up earlier in future, 
since only three escaped the 17 defenders to earn free breakfasts 


amp deals with the elementary use for their passengers Iwo of the defending pilots, George 
= Of VHF radio, including clear- Frewin and Len Richards, between them bagged 22 of the 
ween ances for taxi-ing, take-off, visitors’ registrations. The sealed landing time award was pre- 


chtehene, climb-out, joining and landing. 
Accompanying the record is an 180. In all, club 
illustrated brochure amplifying 
' radio details and _ containing 

explanatory 
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to make 


similar to our own 
* Tower Communica- £6 10s. and £8 an 


Aeroplane Club, 
notes on the 


recorded during October 


sented to Lotus man Colin Chapman, who now flies a Cessna 
aircraft flew 23 hr. on that Sunday. 

@ Rain also slowed down play considerably for the Oxford 
more than three times the average being 


Nevertheless, flying hours went up, 


although largely because of the increased fleet of aircraft 


NEGEV recorded material 
procedures are This includes the 


American 
sufficiently 


Tipsy Nipper, at £2 15s. an hour. Night 
flying is now being offered on Chipmunks and Tripacers, at 
hour, respectively. 


Gliding Notes 


by Dr. A. E. Slater 


FFICIENT gliders could have been 

flying by the 1860s. said C. H. Gibbs- 
Smith in his recent historical lecture to 
the Royal Aeronautical Society, if only 
people had gone on from where Sir 
George Cayley left off in 1853. Lord 
SBrabazon has, on occasion, gone much 
farther back in saying that the ancient 
Egyptians had all the materials for 
making a successful glider. Between these 
times came a period when it was unsafe 
to concern oneself with aviation for fear 
of being arraigned for witchcraft, as an 
Italian writer has pointed out; Roger 
Bacon, he said, in publishing an idea for 
i flying machine some 700 years ago, was 
careful to add that it was not his idea 
but somebody else’s. 

Fear of ridicule was another strong 
deterrent. In the discussion after Gibbs- 
Smith’s lecture, Capt. Laurence Pritchard 
referred to the large circulation of the 
Mechanics Magazine in which Cayley 
described his man-carrying glider in 1852. 
His articles aroused the interest of many 
of his friends in high places, but with one 
accord they all begged him not to reveal 
that they had ever concerned themselves 
with the subject, for they were in terror 
of being laughed at 

Even when the Lilienthal brothers 
began experimenting they would go out, I 
have read, to do it at dawn when there 
was nobody about. As recently as 1924, 

fellow-student, fired by my example, 
made himself a model glider but implored 
me not to reveal his guilty secret to his 
friends: he would only launch it at dead 
of night, after looking up and down 
Lambeth Palace Road to ensure there 
was no one in sight 

But even if successful gliders had 


arrived in the 19th century, or even 2,000 
years ago in Egypt. would they ever have 
soared? It seems most doubtful. If one 
may quote oneself from a book published 
in 1947: “. . . before human soaring 
flight could become an_ established 
practice, five conditions had to be 
fulfilled. It was necessary to discover, 
first. that there is such a thing as soaring: 
second, how it is done; third, how to make 
a soaring apparatus; fourth, how to fly it; 
fifth—and not least important—to want to 
soar.” 

Before the Wright brothers produced 
their first aeroplane, they soared for 
periods of up to two minutes, but this 
was mainly to extend the total flying time 
available for familiarizing themselves 
with the controls. Not until eight years 
after his first aeroplane flight did Orville 
Wright make his famous soaring flight of 
9 min. 45 sec., and after that, so far as 
I can discover, he never soared again 
But in pre-Cayley times, when no suitable 
engine was in sight, it is just conceivable 
that gliding might have progressed to 
soaring if it had ever started. if only as 
an unforeseen result of launching gliders 
from hill-tops 

But would thermals have been dis- 
covered, even then? Leonardo da Vinci 
noticed that birds glided round in circles 
in order to climb, but it was another 400 
years before Wilbur Wright in 1902, and 
Wilhelm Kress in 1905, explained why, 
and a further quarter of a century before 
Wolf Hirth actually did it in a sailplane 


7 ~ J 
A MAP published in the December 
5 


ailplane and Gliding shows all the 
British gliding clubs which, so far as J 


can discover, were formed in 1930. Of 
80 clubs, 72 were in England. Most of 
them collapsed before the next year was 
out, but in recent years the total has been 
creeping up again and gliding clubs in 
Great Britain now number about S50. 
With luck, the original figure should be 
regained before 1980 


* * . 


* WAVE SAFARI” is announced by 

Ted Stark, who is organizing it on 
behalf of the Army Gliding Club. It 
will be held at the Long Mynd, as last 
winter, and the dates are Jan. 2 to 8 
Members of other clubs are invited, but 
although the Midland Club can feed 
them, visitors will have to arrange for 
themselves where to sleep. 

Last winter's safari was supported by 
the R.A.F. Gliding and Soaring Associa- 
tion and four other clubs. Stark himself 
made the best flight of the meeting, using 
a series of waves to reach Derby. 

After this, the next fixtures for the New 
Year are the two Easter meetings: the 
Midland Club’s Long Mynd Rally from 
Mar. 31 to Apr. 4, and the Norfolk Rally 
at Swanton Morley from Mar. 31 to 
Apr. 5 Alfred Warminger writes that 
the Norfolk one already “ looks iike 
being over-subscribed.” 

Warminger’s “ glide into the lock-up,” 
described in these Notes on Dec. 9, turns 
out to have been a re-hash by the news- 
papers of his October flight, described 
earlier, which they had seen in the Club's 
November newsletter. He has only been 
locked in the guard room once, and that 
was after his October landing at R.A.F. 
Wittering 
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THE AEROPLANE 
and ASTRONAUTICS 


OKKER and Republic are to collaborate in the design of a 

VIoL strike aircraft which wil] be offered for NATO use. 
This adds particular interest to the recent talks given by 
Alexander Kartveli, Republic vice-president for research and 
development, who lectured to the Dutch Society of Aeronautical 
Engineers on Dec. 13. He spoke about modern engineering 
trends in aviation with special emphasis on future manned 
vehicles. Last August he gave a similar address to the Institute 
of Aeronautical Sciences in San Diego. 

Joint Fokker and Republic plans were announced on Dec. 14; 
they cover the project design of a supersonic vrot strike air- 
craft for NATO. It is intended to enter service in the mid- 
1960s. The Fokker-Republic design will be submitted to NATO 
early next year: if accepted, a prototype could be built within 
three years. This aircraft is believed to have a variable-sweep 
wing. 

In the United States, Republic has devoted considerable effort 
to a wide range of stot and viot studies, as well as to investi- 
gations of future high-speed manned aircraft. 

One of its studies was the Republic AP-100B, a Mach 2.3 
VToL fighter-bomber capable of operating at heights between 
75,000 ft. and sea-level. The aircraft had an all-up weight of 
38,000 Ib. and was powered by six General Electric J85 engines 
and three lifting fans along the centre line of the fuselage. 

This proposal was submitted to the U.S.A.F., but has prob- 
ably now been dropped The U.S.A.F. requirement for a 
Mach 2 vrot strike fighter was superseded last winter by the 
Tactical Air Command requirement for the F-X. a Mach 2 
fighter with a non-stop transatlantic range without refuelling 
at subsonic speeds. Although termed an stot fighter. it is 
required to operate from a 3,000-ft. strip: this is very different 
from the definition of stot which calls for-a height of 50 ft 
to be reached in a distance of 500 ft. 

The F-X requirement will almost certainly be met with an 
aircraft having variable-sweep wings. Republic is competing 
for the order, and so are Boeing, McDonnell and several! other 
companies. Mr. Kartveli has said that in his view the tentative 
specifications for the F-X can be met with an aircraft weighing 
between 50,000 and 60,000 |b. and using two existing jet engines 
or closely related engines. It may involve variable geometry 
or entirely retractable wings and will have turbofan engines. 

Thus at present Republic has two strike-aircraft projects, one 
to meet the U.S. Tactical Air Command requirement, and a 
separate Vrow design which, in partnership with Fokker, it will 
offer for NATO use 

But, as Mr. Kartveli has indicated, the company has made 
a considerable study of vrot and sto. types, and has also 
investigated military aircraft which will operate at speeds up 
to Mach 25. This reflects Mr. Kartveli’s conviction that there 
will be a continuing need in future for manned military air- 
craft of ever-increasing performance 

One of these considered by Republic is a long-range strategic 
bomber for service in 1970-75. It would cruise at Mach 4—5 
and have an 8,500 n.m. radius of action, so that it could 
operate from the U.S, without need for foreign bases. 

To meet a requirement of this type, Republic considered 
that a nuclear-powered aircraft was needed. Its solution was 
a Mach 4.25 aircraft weighing 350,000 Ib. and cruising at 


8S$.000 ft. It would be powered by two ramjets based on the 
General Electric AC-210-1 nuclear engine, and three J79 
turbojets 

Extending the speed range higher, Mr. Kartveli has shown 


a Republic study for a Mach 7 aircraft weighing 119,000 Ib 
which could deliver a 2,000 Ib. military load at an operating 
radius up to 3,000 nm. It would be powered by turbojets and 
ramiets; in shape it would be an integrated delta. 

The most advanced aircraft considered by Republic would 


840 


Fokker-Republic VTOL Project 


DECEMBER 23, 1960 
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FAN-LIFT STOL.—Tip-drive lift fans were to have been used 
for the Republic AP-100B V/STOL fighter-bomber, which is 
described in the text. 


operate at up to Mach 25, allowing it to enter orbit. It would 
rely on a supersonic combustion using ramjets to produce 
thrust between Mach 7 and 25. The aircraft would weigh 
400,000 ib., of which 200,000 Ib. would be liquid hydrogen fue! 
and 20.000 |b. military payload. 

Four hydrogen-burning J58 engines would be used for 
take-off, after which ramjets would take over at Mach 3 to 
accelerate the aircraft to orbital speed. 


NUCLEAR BOMBER.—Above, this Mach 7 bomber, powered 
by two nuclear ramjets could be in service by 1970-75, 
according to Republic. 


DEFLECTED-THRUST V/STOL.—One of many V/STOL 

projects which have been studied by Republic is this Mach 2 

single-seater powered by four J85 turbojets with swivelling 

nozzles. As a VTOL aircraft its radius of action would be 
more than 400 miles. 


Sots a3 Fe rs } 4 : at. . ES ae , - j 2 oA ~ i ze ; aS 
Sas tae 
; RFA 2 | 
haQe ee ee 
PY; ieee 
=f.) a 
nik ase % 
ea Po = eC 
OF 
ae 
oa a 
ee = —_e Pry > ie ‘ = 
Ayes —* +33 CLAS CF ~ 
a A = A — 5 i 
. Wie til 
tee p2= Nery 1 
. Po ae 
[Pe ee = = 
i aceon 
Me 
OP ae 
| ere 
"See St 
es * 
: rs 
eS oe: a - - - ss 
aT a hs pte. Oe TEL 
ca re VY 
ee an , 
ws oa 
washie r } 
a oe 
Ae Ps 
ee ee vs / 
Soa ee ool = 
nie a — 4 
ar ee —— > 
a : . ! 
ae, = : Cl 
isis e- C00 3 
Ae ) 
f =—_ > 
be ne -——— 35 gGa———"""> 7 Veen 
- \ 
we ey —< a we sea 
a z rs ee 
: r saa as 
a ro 
Ba a 
a Ts, . 
Bees? —— 
ge 
a gl 
a oF 
gan 
Ee 
a eee 8) 
Poems et 
a le 
Lt a 
, et 
. 
b> S | - . 
a Sit eo: a 
ot ae im, ae ; 
7; - Fe 
i a Wee te i ale 3 ; 
pete © .. = = Sean, Lae xe | "7 
4 eL ; ~ , ‘ 5 
ee ity, $3 =" ee 
a ett eo >, ets 
apie ie ~ oo sets ” er 
ee ae > "ia ™ 
ae " a ol as : 
1 : a af 
a ae wer i eR 7 ‘ed ‘ a 
A aes a : hd : 
ee rie 
ie} — . oe af 
- = | a 
pa aks 4 * _ 
oh ate oe = 
ime Poe ve yo 
ra cree cce bY 1G ' 
eSRORE | 
GS Viretz 
> sn 
see 
i nee 
a Sain" 
eae 
ae 
bees <5 
ena 
ae ay , 
2 i sag 4 S— ~—_— 4 


DECEMBER 23, 1960 


Correspondence 


Functional English 

O whose ear should written English appeal? To Mr. Gavin- 

Robinson's (Dec. 2), I prefer the following advice, given 
me by an editor when I first started writing and submitted 
him 3,000 words on what it felt like to go down in a diving 
dress. 

“ Mr. Zalica,” he grated, “if you rewrite this article in one 

thousand words and use not more than 10 words in it of more 
than three syllables, I may publish it and pay you two guineas. 
There are enough short, simple, well-known words in the Bible 
ind Shakespeare for any Englishman to say anything he has 
say. Good morning.” 
It took me 15 hours of hard grind and half a ream of paper 
to earn my two guineas. But it was worth shelves of heavy 
tomes on “ How to Write.” Since then, only Professor Kapp’s 
‘The Presentation of Technical Information.” in which he 
offers us the wonderful term “ functional English,” has given 
me anything like such excellent advice 

London, E.17 


y 
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HENRY ZALICA 


Charity Begins at Home 

| ADMIRE the Royal Aeronautical Society's new £150,000 

lecture hall—even if it has no clock and you have to fight 
your way through a rugger scrum to park your coat and get 
into the hall. But isn’t the Society getting its priorities wrong 
when it can afford to pay £150,000 for a lecture hall, but cannot 
or will not arrange for preprints of technical papers and lectures 
to be produced? At present these are only published months 
later in the R.Ae.S. Journal—-if at all. This compares very 
badly with the practice of, for example, the Institute of the 
Aerospace Sciences 

How much more useful the recent symposium on supersonic 
airliners would have been if the papers had been available in 
advance for study and analysis. As it was, no detailed infor- 
mation was available in advance and the discussion suffered as 


i result. In one case it came down to the “I say it is "-—“* and 
I say it isn’t” level when sonic-boom effects were discussed. 
How much more useful and informative it could have been 


if napers had been available for analysis beforehand 
Surely. if Society can afford a lavish new lecture hall, 
it can also afford to run off advance copies of lectures on an 


the 


office duplicator, or by one of the cheap litho techniques? First 
things first, I say 
Bourne End B. CarTeR DICKSON 


A Pioneer Educator 


AY I refer back to the leading article in Tut 
, 


AEROPLANE 


AND ASTRONAUTICS Of Dec. 2. Having spent 25 years 
with Short Bros., 18 of which were in the capacity of 
apprentice supervisor, I know full well just how much Mr 


Oswald Short contributed towards the pioneering of part-time 
day release for apprentices as long ago as 1931, when his 
company was the first to scrap evening class studies and substi- 
tune one full day per week for all apprentices 

How right his company was, for by the year 1940 we had 
produced, by part-time study at the Medway Technical College, 
four young men with Degrees (Aeronautics) with First-class 
Honours, one of whom is now Aeronautical Consultant to the 
Argentine Government (Mr. K. L. G. Legge); another, Mr. F 
Youens, I believe, is holding an important design post with 
Short Bros. and Harland, Ltd. 


South Lancing, W. H. Cooper 
Sussex 
Upside Down at Brooklands 
EFERRING to the editorial footnote appended to my 
letter in the Dec. 2 issue of THe AEROPLANE AND 


ASTRONAUTICS, I think it most likely that it was Pegoud whom 


r.J.” was taken to see fly upside down at Brooklands in 
1913. This French pilot came over to Brooklands in Septem- 
ber, 1913, to demonstrate upside-down flying and looping the 


loop. However, it was not long before the practice was taken 
up by British pilots. 

I have just been looking at some cuttings from Flight, dated 
Nov. 29, 1913, wherein it states that B. C. Hucks, flying a 
50 h.p. Gnome Blériot monoplane, was the first British pilot 
to loop the loop in this country, the event apparently taking 
place a few earlier at Hendon. In the same issue it 
States that both Gustav Hamel, with a Morane-Saulnier mono- 
plane, and G. Lee Temple, with a Blériot, were in readiness 
to make the attempt. 
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Furthermore, in another part of the issue it was stated that 
Mr. Lee Temple had flown upside down at Hendon, being 
the first Englishman to do so in this country. 

I do remember that in the following year, 1914, on various 
occasions | saw demonstrations of looping and aerobatics by, 
imongst others, Harry Hawker, Harold Barnwell and Howard 
Pixton, on the small Sopwith Tabloid biplanes, both 80 h.p. 
and 100 h.p. Gnome types, and the little 80 h.p. Bristol was 
also excellent at this type of flying. and from then onwards 


Greetings. Following the lead of the aircraft 
industry, Wrenterprise Ltd. announces with wregret 
that it will not be sending out Christmas cards this 
year. Reason—too busy doing other people’s drawings, 
most of them on the principle “ No hurry for this 


job—take all night if you like But just the same, 
friends and readers all, a very happy Christmas to 
you 
x 
No Prizes. Talking of Christmas cards, here is one 


I did for C.F.S.’s Type Squadron. It looks traditionally 
seasonable and contains a puzzle (seven types are 
shown) so it has a place at this festive time, I hope. 


Gift Dept. If it's a present you're after and you've 
got five dollars to spare, a Cincinnati, Ohio, amuse- 
ments company is advertising its Little Black Box 
“quiet, sinister and waiting. Switch to on—the lid 
slowly rises, a hand emerges, pushes the switch to OFF 
and returns to the box, the lid closes. All is as it was, 
Il DOES NOTHING BUT SWITCH ITSELF OFF. Fantastic 
psychological impact. Satisfaction guaranteed.” For 
nearly two pounds, it would take more than that to 
psychologically impact me, even at Christmas, 


* 


In Which We Serve. Another example of the 
togetherness of the Wrens and aviation, noted here 
recently: The curate of my local church turns out to 
be Sqn. Ldr. Denis Bryant, D.F.C., R.A.F. (Ret’d). 
Older readers may remember watching the big, twin- 
engined Boulton Paul Overstrand biplane, offshoot of 
the Sidestrand, being amazingly aerobatted during its 
“ battle ” with fighters at the pre-War R.A.F. Displays 
at Hendon. If so. you have seen the Rev. D. Bryant 
at work. He later flew and fought through the War, 
including Liberator ops. with 99 Sqn., then in 1955, 
after twenty years’ service, turned to the Church. He 
sends greetings to any old friends who may read this 
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it became common practice in the demonstration and testing 
of most types of aeroplane. 

Later in 1914 I saw a demonstration of the “ falling loop ” 
descent, the aircraft descending in a flat spin resembling a 
falling leaf. This was Hawker flying a Sopwith Tabloid with, 
I think, a 100 h.p. Monosoupape Gnéme engine. It was the 
most perfect example of this form of descent I have seen. 
However, it soon became evident that all was not well and 
the little machine continued to spin till it disappeared in the 
trees on St. George's Hill. 

One was more or less forced to the conclusion that that 
was the end of another great and popular pilot, but on pro- 
ceeding in the direction of the crash one was overjoyed to 
meet a car with Hawker inside apparently unhurt, and on 
returning to the “Blue Bird” café on the aerodrome he 
received quite an ovation on his fortunate escape. The aircraft 
spun into a large oak tree tearing down a huge branch, but 
fortunately the wings took the main impact. 

It is a far cry from that sunny evening in 1914 to the 
summer of 1960 when I saw a descendent of the Tabloid, the 
beautiful Hawker Hunter spinning down from a great height 
at Farnborough, but in those earlier years when machines 
performed at a much lower altitude, and at a slower rate, one 
was able the better to study the performance. 


Ascot, Berks W. M. BUNCE. 


The Last Flamingo 


WAS very interested to read Mr. Dennis M. Powell's letter 

(Nov. 25 last), but I think I may be able to correct him over 
the last of the D.H. 95 Flamingoes. 

This was B.T. 312 which flew regularly with 782 Sqn. (Fleet 
Air Arm) at Donibristle from 1940 to Aug. 19, 1945, when I 
flew it via Eglinton and Lee-on-Solent to Gatwick. On landing 
at Gatwick with max. load and full tanks the starboard brake 
locked on, and the port brake failed. The unfortunate aircraft, 
with the tyres practically at right-angles to their normal position, 
spun round like a top! Luckily the starboard brake freed 
itself and we finished up whizzing backwards across the aero- 
drome, which rather strange state of affairs was corrected by 
applying full throttle to both motors. 

There were no suitable jacks at Gatwick then to do a 
retraction test on the undercarriage and, as the aircraft was 
due to be scrapped anyway for lack of spares, it was left there. 

It says a lot for D.H.’s that when Southern Aircraft, who 
bought the aircraft from the Admiralty, eventually tested the 
undercarriage there was not a thing wrong with it. Southern 
Aircraft having stripped and rebuilt the aircraft with spares 
from the old B.O.A.C. lot, asked me in 1947 to test it for a 
C. of A. as all the original figures had been bombed or lost or: 
something 

After that I delivered it to British Air Transport, Ltd.. at 
Redhill on May 25, 1947. According to the somewhat illegible 
entry in my log book, the registration letters were G-AHYM, 
but I am sure this is the aircraft to which Mr. Powel! refers. 
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FIRST HALF-BUNT?—This diagram formed part of an 
advertisement for Pratt’s Perfection Motor Spirit which 
appeared in THE AEROPLANE for Dec. 18, 1913. In the words 
of the remainder of the advertisement: «« Daring Airman’s Own 
Diagram Showing this Course in Looping and Upside Down 
Flying—Mr. B. C. Hucks used... .. It will be seen that the 
manoeuvre being flown at that time began with a half-bunt. 


Publications Received 

The Aeroplane. By Dennis Burges. A new title in the Mechanical 
Age Library for young readers, with large, clear type and easily 
understood text. 142 pp.; 5 in. by 74 in. Illustrated. Frederick 
Muller, Ltd. Price 9s. 6d. 

Spitfire—The Story of a Famous Fighter. By Bruce Robertson. A 
publication for the enthusiast and collector, dealing in more detail 
with the life story of a single aircraft type than has previously been 
attempted. Contents include a history of Supermarine designs 
an account of the development and operational deployment of the 
Spitfire and Seafire, a mark-by-mark description of the variants 
with reference to the individual machines by serial number, and a 
table of variants. [lustrations include nearly 300 photographs and 
39 three-view half-tone drawings. 212 pp.: 84 in. by II} in 


Groom, Co. Limerick. Net URQUHART. Harleyford Publications, Ltd. Price 45s., including postage 
Aviation Calendar Jan. 11 860.391.—Fischer, H. O., and Shulz-Wilmert, B. 
5 ‘ Southend.—R. Ac S. Southend Branch lecture (trading as Rhein-West-Flug Fischer and 
jan. **M.A.T.S. Operations.” by a member of the Co.).—"* Method of manufacturing aero- 
Weybridge. R.AcS Branch lecture, “An U.S.A.F. staff Air Transport Wing. in Room 3 plane wings and tail units Jan, 23 
Experiment in Vertical Take-off," by D. Keith Enginecring Dept., Municipal College London 1958. (Jan. 23. 1957.) 
Lucas, at the Apprentice Training School, Vickers- Road Printed specifications of the above will be ava 
Armstrones (Aircrafv, Lid., at 18.00 hrs Company Notices able on Feb. 1, 1961, and the opposition pericd 
Hull.—R.Ac.S. Brough Branch lecture, “Problems NEW COMPANIES will expire on May 1, 1961 


f Rocket Engine Development,” by A. V. Cleaver 


i ie Ravel Guinn Glow. ac 1030 ten Rel cameo wee. 5 >. 676.7390). Personal Notices 
ce Ay ¢ . a in sis 
London.-British Institution of Radio Engineer: Carriers of goods by air, etc. Sols.: Norton Rose BIRTHS 
Radar Group lecture, “Automatic Techniques ir and Co, E.C.3 Ree. off 30 Southampton Brant.-On Dec. 10. to Nan (née O'Brien) 
Civil Air - SS =e by W . Buildings, Chancery Lane. W.C.2 wife of Fit. Lt. John N. Brant—a daughter 
t the ondon § 0! oO yeiene an! . . os = ee 
eG ‘icine, Kepeei Serect, W.C.1, at 18.30 F. AND J. MANN AIRWAYS, LTD. (676,760) Craig.—On Dec. 7, at the Wells and District 
aoe . ; Private .~ Reg. Dec. 2. Cap. £100 in £1 shs Hospital, to Jill (née Spendlove), wife of Fit. Lr 
Jirectors: Frank H. J. Mann and Jack F. Mann lan Craig, R.A.F. (Retd.) ghte 
Hatfield...R .Ac.S. Branch lecture, “The Develop- Sols.: Stanley Brent and Co.. 88 Chancery Lane . ag c a daughter 


ment of the Aircraft Carrier,” by Capt. Short, in wc? 
the de Havilland Restaurant, at 18.15 hrs 
Jan, § 
London...R Ac.S. Young People’s lecture by ° 
R. J. Lees, im the Lecture Theatre. 4 Hamilton ‘fouse. High St 
Place, W.1, at 15.00 hrs 


Cramer.-O)n Dec at Mayday Hospital. Thorn 
ton Heath. to Wendy (née Duncan), wife of 


INCREASES OF CAPITAL We. Cdr. V. N. Cramer—a son 
Communications (Air), 


Ltd. (607,072), Tulyar Davies.—On Dec. 6, at Lyndhurst. Hants, t 


Bagshot. Surrey.—Increased on Rita. wife of Sqn. Ldr. F. W. Joseph Davies—a 
Apr. 6, 1960, by £29,000 in £1 ordinary § shs daughter. 


bevo he reg. cap or . 
pe ne ee Oe £1,000 Eyre.—On Dec. 9. at R.A.F. Hospital 
Cranfisid.-R Ac S., College of Aeronautics and thes mt, Ltd. (368,541), Park Hall, Lincs, to Jane, wife of Gp. Capt 
British Interplanetary Society joint symposium Road, Bloxwich, Staffs —Increased on mm. 2h Eyre--a son 
- ¥ 1960. b 8.00 1 hey 1 the ree n 
Rocket Propulsion.” at the College of Acro- . OF SOS i sl yond the reg. cay Howells.—On Dec. §, at RAF. Hospit 
f £2,000 J = ee 
nauthc intil Jan ; © Margaret (née Paul), wife of Fir. Lt 
Jan. 9 Westland Aircraft, Ltd. (302.632), Yeo Som Howells—a son 
London. 2 AcS Historical Group lecture, Increased on May 4, 1960, by £2,500,000 in S« Marks.—On Dec. 9, at B.M.H. Dhekelia 
Rebutidin snd Fivine Historic Aeroplanes.” by erdinary shs. beyond the reg. cap f £5 000,000 e Ann (née Bennetts) wife of Fh ’ It 
Air Cdre. A. H. Woheek n the Lecture Theatre Marks—a daughter 
4 Hamilton Place, W.1, at 19.00 hrs New Patents 
Jan. 10 APPLICATIONS ACCEPTED MARRIAGE 
Luton Airpoct...R Ac.S. Branch tectur Sure ‘6.000. -Hoesegood, CC. !. Db. Devic for Kirke Bell.-On Dec 10 Lt-c che 
sonic Transport hy RG. Thorn n the Napier embarking and landin from hovering Mervyn St. George Kirke, to Fig. Off. Mary B 
Ser Staff Canteen, at 18.00 h aircraft Au 1989. (Aug. 22, 1958.) PM R.A.P.N.S 
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ts 


our go sky-high! 


Down on the ground or up in the air—wherever 


you are we send you our sincere greetings for 


Christmas and the New Year. 


Flight Refuelling Ltd. iain 


Tarrant Rushton Airfield, Blandford, Dorset - . 


Telephone: Blandford 501 Telegrams: Refuelling, Blandford 


- a net, | 
i 

} | | 

; 

am —. 
: 
ude 
| 
* Bc ae 
* 4 a, . 
vet 
ly 
fae 
OS a 
Ra 
1 i 
= 
a ee 
re 
: sto 
| | oe 
ee He een. 
on . 
FR 
| 
a | 
3 
| 3 oo 
| (i~ = 
| 


THE AEROPLANE 
and ASTRONAUTICS 


DECEMBER 23, 1960 


oJ EROPLABE 


ASTRONAODTI: 
PRESS DAY: Classified , eee 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tiserments received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 
RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5°% for 13, 10% for 26 
and 15%, for 52 consecutive insertions, allowed to 
trade advertisers 
TERMS—Sterictly met and prepayable. Monchi 
accounts for settlement by the end of the poms | 


CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager The Aeroplane and 
Astronautics,’ Bowling Green Lane, London, E.C.1 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
” The Aeroplane = Astronautics.’ Commission 
1% (minimum 2/-) on amount deposited 

BOX NUMBERS Privace advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,” may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box care of “The 
Aeroplane and Astronautics,’ Bowling Greer 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane 
London, E.C.1, Engiand. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex 

Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurse 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Screet 
Glasgow. Telephone: Glasgow Central 1413 


DORNIER DO.27 


More than 500 of these aeroplanes are already 
flying throughout the World and many of them 
are used exclusively for air taxi duty At main 
civil airports on the Continent it is a common 
sight to see one or more DO.27s standing by 
waiting to fly people to their cestination With 
an ability to land and take off from a football 
pitch the DO.27 can take passengers to the very 
doorstep of their business contacts, the strip be- 
hind the factory, the new road under construction, 
the private grounds of the Chairman, the meadow 
next to the farmhouse—all as good as an airfield 
for the Dornier DO.27. A demonstrator will 
soon be available in the United Kingdom. 


NEW OR USED AIRCRAFT SUPPLIED ... + 


Srarerarararerararar erates 


‘ 


Europe’s Leading 


WwW. S. SHACKLETON 


RREREEW. S. SHACKLETON (AVIATION) LTD 888888 


Brokers 


AMirecraft 


Wish You a Bappy Christmas and a Prosperous Pew Year 


EXECUTIVE AIRCRAFT DIVISION 


DO.27—Single engine air taxi 


It would be difficult to find an aeroplane more 
useful for charter, taxi and freight duties than 
the Dornier DO.27 


CREDIT TERMS ARRANGED .... PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 
(AVIATION) LTD 


TELEPHONE: HYDE PARK 2448/9 CABLES; 
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—" 175 PICCADILLY + LONDON 


TRANSPORT AIRCRAFT DIVISION 
VICKERS VISCOUNTS 


There has been a stimulating demand for these 
aeroplanes in recent months and our staff have 
visited Europe, the Middle East and the Far East 
during this period conducting negotiations with 
Vickers Viscounts. At the moment we can offer 
for sale used Viscounts of the early 700 Series, the 
700 Series, the 700D Series, the 770D Series, and 
the 800 Series. With more than 400 Viscounts in 
airline service the number available on the used 
market is extremely few. Our world-wide contacts 
and representatives enable Shackleton’s to main- 
tain an accurate and detailed picture of those 
Viscounts available on the one hand and potentia! 
customers on the other. We shall be happy to 
place this service at your disposal—for Viscounts 
or any other transport aircraft 
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SHACKHUD, LONDON 


AIRC RAFT FOR SALE 
R. K. D’s™* L™ 


WHILST THE MAJORITY OF COMMERCE IS 

CAPITALIZING ON THE COMMERCIAL VALUE 

OF CHRISTMAS. MAY WE MAKE IT SHORT 

SWEET AND SINCERE IN WISHING ALL OUR 
FRIENDS 


yen |.” amet "Dat eatlanaians 
amas ag 


DUNDAS HOUSE, *9 ST. JAMES STREET 
LONDON, S.W 


Phone, Hyde Park 3717 56-6 


PBYSA. 


TWO AMPHIBIANS CONVERTED FOR 
TWO-CREW CARGO-PASSENGER USI 


B°* A404, 


Care of Tet ASSOPLANr ASD ASTRONAUTICS 
566-9 


ISCOUNTS offered on lease purchase agreements 

or other charter basis by the owners, Maitland 

Drewery. 128 Station Rd... Sidcup Phone. Foo 6761 
5 


912s 


RANTAIR mb 
a L 


GRANTCHESTER, CAMBRIDGE 
Phone. Trumpington $132 (24 hours per day) 


OU have @ lience—we have aircraft Recent ( 
(private or hire and reward) HP. of 

leasing Britwh and American, 2, 4. of more scats 
with or without radio, £1,000 to £10,000 Demon 
strations anywhere any time Hire one for a wee 
before you Duy See also aircraft for hire and 


195 Beechcraft Travel Air 95, blue-silver, engine 
e hours nil since major overhaul, regularly 
maintained) STR!I21D. Narco Omnigator Sunair RTR 


Lear 2t demonstration by arrangement at short 
notice Box A66l, care of Th APROPLANE AND 
ASTRONAUT IC Sh6-14 


AMAGED Tri-Pacer PA-22 for sale as is. 19%” 
mode!, engine, instruments, radio, etc., undamaged 


PIAGGIO 
of GENOA 


P.166, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


British Representatives 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 


17 Drayton R¢, Boreham Wood, Herts: ELS 2688 


Further details on request Box A66!l. care of Ti 
ALROPLANT AND ASTRONAUTICS S66-x 826 


NEW BALL & ROLLER BEARINGS 
Over 5,000,000 in stock 
in more than 5,000 types 


BRITAINS | - ARGES T eo TOCkKs 
— FOR STOCK US 


CLAUDE. RYE BEARINGS 
895.921, FULHAM RD., LONDON, S.W.6 
Phone : RENOWN 6174 (EXT. 24) TELEX 23453 


PERFECT 
ert) PRECISION 
AIRCRAFT 


SPRING WASHERS 


TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2355'4 


ENECUTIVE 
D' > eos AND 2 yl 
TOTAL TIME 1,146 HR 
B°* A403, 


Care of THr ArRrortan AND AS! 


Aircraft Wanted 
CRAP aircraft aluminium and stainiess§ ste 
urgently required. Lowton Mi aie, as Lowton 
St. Marys, near Warnngton Lei 441-2 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 

HE REGIONAL AIR TRADING CO. Croydor 
Airport for Rapide spares of every jescription 
Phone, Craydon 8521 zzz-"t 
EPAIRCRAFT, LTD The Common, Cranleigh 
Surrey (Cranleigh 536). for instruments and auto 
pi.ot overhaul " 

HILLIPS AND WHITE 


LTD 


HE leading stockists in the U.K. for instruments 
navigational equipment. clectrical Components and 
parts, and engine accessories. Spares for de Havilland 
Cripsy Major and Queen series. and Armstreng 


Siddeley Cheetah IX. X and XV engines 

6l QUEEN'S GARDENS. London, W.2 Phone 
Ambassador 8651, 2764 Cables Gyrair 
London.” zz2z-772 
KY TRADE (COMPONENTS). LTD 
stockists for Tiger Moth and Rapide spar 

selection available from stock. Croydon A 
9433 
OLLASONS for Tiger Moth spares, Gipsy engine 
overhauls and spares and now increased fa tics 
at Biggin Hill for your C. of A. overhaul All light 
aircraft types acceptable wiz ‘ 
LUGS and sockets. More than 1,000,000 in stock 
covering over SO different ranges British and 
American Stock list on application tf Sasci 

Nuttield, Redhill, Surrey Phone Redhill 45050 


IRFRAME spares for Dakotas. Harvards, Pip 
Cub. Fairchilds Argus Beechcraft D-17s 
Mosquito, Spitfire. Firefly Engine spares f Pratt & 
Whitney, Armstrong Siddeley. Lycoming, ¢ aCCeS 
sorties and instruments for all types of aircraft 
7 Dakota operators please note, we offer a 
. limited number of genuine brand-new Bendix 
S2058 tail wheels at a reasonable price 
A J. WALTER, LTD... The Drive. Horley, S$ ’ 
. Phone Horley 1420 and 4294. Cables * Cubeng 


Horley 6 


AIRCRAFT SERVICING 
VERSEAS AIR TRANSPORT, LTD.. Manchester 
Airport, for overhauls. conversions and modifica 

tions at guaranteed prices Phone Mercury $262 
ext. 148 77 "9 
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HELIC OPTE RS SITUATIONS VACANT 
specialize helicopte¢ ns in Enginecrin FR.AcS 4 RB Certs \ M.1. Mech E etc on 
Cand. Survey. "Agricultural Spraying “Tenconpet AVIATION DIVISION A > on ioe 


terms Over 95% su: cesses 
Transport 1 ng Training Contact Hell pter I feta { x ! vurses in all branches of 


Services, Ltd., Luton Airport Phone, | n 49 ac tutical work ro ¢ cs, mechan.cal engineer 
a i zzz-773 | ing, et write f 4k page handbook—free BLET 
| (Deg 03), 39 Weis s Lance, London, W 4 
CL OTHING | 222-740 
ofc \iforms for le. new and j S rRUCTURAI i installation ‘2 larwe ge oot noice. 
R. A. wri AB gt : ree of section in a large design office 
FP. ed. Fisher's, 86-88 Wellington THE PIPER FACTORY @ @.3. a from. Sead part'cu 
St... Woolwich hy ne 1055 Kit also purchased 1g qu « in strict confidence, to Box 
“2771 | | CERTIFIED SERVICE CENTRE Mess teate of Tui AtROPLANE AND ASTRONAUTICS 
. re | 567-912 
CONSULTANTS | oO": RATIONS Officers required immediately in 
H STON KEN, F.RAeS Eagle House. 109 Berm id Du nclude wi aht planning ar vd load 
e Jerm St S.W.1 Whitehall 2777-8 zzz-743 f 4 r for a m vw ariines nerat ne 
7 rovgh Bermu A nis must be qua'ified ur 
‘ = M_.C.A. appr j indards Contributory hospital 
I’ AN a ee Mc BICOL. I ond n Scho 1 of ny —_ az f lars, Contributory heapital 
3 “OD a ge ee a owe £1.820 per ar uy \ ly sine t to General Manawer 
3 c ; vingt Square i bridge a. v ane la ‘ . Ser Ltd PO ion Ta 
weiss erode Har Bermuda fo further information 


566-xOBR 
Ww SUTTON (CONSULTANTS) LTD 7 j N : ~ PPLICATION nv ted from pilots and main 

Das Raeeevas Vleck, Concemaan” Panne saat VALIDATIONS REPAIRS | | APPLICATIONS wited from. pilots and main 
$75-9121 | tion of Twin F :rcraft and Leonides engines. to 


ELECTRICAL EQt IPMENT MAINTENANCE OVERHAULS | | 2 = > = a ee er eae 
LECTRICAL connectors re than 1.000.000 in 
E’ ee’ ten i ee Tg Ra A.R.B. APPROVED 


ind poe erican Stock list on pr t Sasce ~ 

Nutfield Redhill Surrey Phone Redhill sO OURNEMOUTH 7 buUC ATION " Diaaat late: 
aye R.Ae.c. MAINTENANCE APPROVAL | | B E 

BOURNEMOL i MUNICIPAL COLLEGE Ol 


HIRE AND CHARTER TECHNOLOGY AND COMMERCE 
Gastar L™ P.S.C. AVIATION DIVISION HAS 


GRANTCHESTER, CAMBRIDGE IMMEDIATE CAPACITY FOR DEPARTMENT OF SCIENCI 


Shes. Rapiasion BEER: Oe: Slee eer eae OVERHAULS AND REPAIRS OF | | 

You have a licence—we have aircraft with or without Pe TURER IN a MATICS 

pilot with or without radio two or four seats . b is 

FuStasere, Cocieanee, Gace cr deaters. tar bier ae ALL LIGHT AIRCRAFT UP TO ae saan 

lea i P aintenanc insur fr and . ~‘ ad 7 . required May teach or atic 

From é } 108. oan onan our — one pilot or th. 34 GROUP $3. EXPANSION OF "B Sc. general degree level and also certain aspects 
per mile with pilot - = r— . : f mpu g. Applicants 6 Id possess good 

Europe Africa or Asia covered. See also Aircraft for FACILITIES TO INC Lt DE GROUP 7 ar . af -~ - Bs, ig ound a 

Sale 722-769 ' os ~ 


5.4 ARE PLANNED. alar n accordance with the Burnham Technical 
PACKING AND SHIPPING Sper 


LECTURER, &! 0 TO £1,550 


R AND J. PARK, LTD., 143-9 Fenchurch St a 
° EC3. Phone, Mansion House 3089. Official EXECUTIVE AIRCRAFT MAINTEN- Further particulars and form of application may be a i 
packers and shippers to the aircraft industry " b j from the sn 


722-674 ANCE AND OPERATION CHIEF EDUCATION OFFICER, 7 
RADIO AND RADAR Tow" H ALL B° RNEMOUTH. | r 


PERRY ZERO reader, Type ZLI course selectors mS a 


control panels flight computers and indicators, OXFORD AIRPORT, tee 


three ag — cogs n a A oe. hittemore oF 
(Aeradio) t iggin ill Aerodrome cent El I get ~ Division of British United Airways 7 
. = 222-0729 KIDLINGTON, OXFORDSHIRE H will rec experienced helicopter pilots early 
TRI2D, STRIZ vin 5 a and most other British n 1961 cant who should have a British Com- 
and American H R/T equipment always in ner Pile ence, endorsed for helicopters, are 
st ce A.R.B.-approved design installations into any Telephone: KIDLINGTON 3363 req er i to ynt t writ ng. British United Air 
r aircraft A. J. Whittemore (Aeradio), Ltd., ways, Helicopter Div sion, Redhill Aerodrome, Surrey 
Bi gein Hill Aerodrome, Kent zzz-0730 566-9128 


Se ee See \ 


eegan Aviation .. 


e.--4 WHAT WE ADVERTISE WE OWN 


DC-4 

Choice of three, all in this country, available now. 
For sale or lease from £20 per hour. BRISTOL FREIGHTER MK.21 
Undergoing Check IV and C. of A 
55 passenger seats. De-iced. 
Available January. 


S.C. APACHE 


Tank mods. done. New C. of A. 
Beautifully equipped. Ready to go. 


DOVE 

Choice of two 8-11 seaters, Convertible. 
New C. of A.s. Spar mods. and interior 
just done. Lease for as low as £8 per hour 


AERO COMMANDER last 520 built. 
200 m.p.h. Cruise over 1,100 miles. 
SUPERB EXECUTIVE WHICH HANDLES LIKE A SPITFIRE 


Also in Stock—4 Vikings and shortly 
Cessna 310 and Beech D18S 


* A VERY MERRY CHRISTMAS TO ALL OUR READERS, AND HAPPY LANDINGS IN 1961 (in a Keegan Aviation Aircraft, of course) 
KEEGAN AVIATION LTD., PANSHANGER AERODROME, HERTFORD Telephone: Essendon 491. Telegrams: Planesales, Hertford. Telex 1943 
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mo Hawker Siddeley Aviation (im: 


LIMITED 


4 few more vacancies arise in the ADWANCED PROJECTS GROUP 
at Kingston-upon-Thames Here is another opportunity to join one of 
the world’s leading Aeronautical Project Teams. 


AERODYNAMICISTS 


The Company is interested to receive applications from men with 
degree or equivalent standard for work on performance, stability 
and control calculations 


DRAUGHTSMEN 


Some good intermediate lines Draughtsmen are also required. 


Commencing salaries will be attractive with Hawker Siddeley Group 
superannuation. 


Replies quoting A.8Y should be addressed firstly to 
Mr. R. L. Chitty, Personnel Supervisor 


HAWKER AIRCRAFT LIMITED 


Richmond Road, Kingston-upon-Thames, Surrey 


Hee 


YH Eee 


= 
al 


Vickers-Armstrongs (Aircraft) Limited 
Weybridge 


require a PROJECT ENGINEER 


PROJECT ENGINEER for liaison with 
Commercial Departments on cost control. 
Practical experience in production methods 
and pre-planning essential. Must also have 
knowledge of aircraft systems and engineer- 
ing development. 


Applications should Excellent opportunity for suitable 


he made to 
applicant. 
Employment Manager PP 


Vickers-Armstrongs (Aircraft) Limited, Weybridge, Surrey. 


A COMPANY orf eriTisn AIRCRAFT CORPORATION 


LIGHT AIRCRAFT DIVISION 
SKYVAN 
To complete the small team which is working on the development of the 
SKYVAN and will be concerned later with a further programme of light aircraft 


an AERODYNAMICIST 


with a University Degree, or a Higher National Certificate, and several years’ 
experience of Aircraft design is required ; also 


a STRESSMAN 


with similar qualifications 

The Company operates a Superannuation Scheme with which is associated Life 
Insurance 

Assistance with housing and with removal expenses is available to married men 
from Great Britain 

For those who prefer to live away from City bustle and yet within easy reach 
of their work, these appointments should have great appeal. 


Application should be made to the 


STAFF APPOINTMENTS OFFICER 
SHORT BROTHERS & HARLAND LTD 


P.O. Box 241, BELFAST 
Quoting :- S.A.649 


DECEMBER 23, 1960 


Situations Vacant— contd. 


LIGHT engineers, licensed, with Hermes ex; 
guir y ob ir Safaris 

e full details 
566 


y 
Wr 


—-- atta eee . 


INVITE APPLICATIONS FOR THE FOLLOWING 
VACANCIES AT THEIR 


| i imaaadiaa P  ecetaeeenaie eens 


AT DUNSFOLD AIRFIELD 
NEAR GUILDFORD, SURREY 


TECHNICAL APPOINTMENTS 


for 4 progressively comprehens.ve programme 
onnected with the new Gnat Trainer Aircraft, furthe 
Gnat fighter development, and other project work of 


immediate interes 
Degree in Acronautics, Mechanica Engineering, or 
equivalent qualifications required tor these positions 


AERONAUTICAL ENGINEERS 


Senior and intermediate Engineers. flight development 

enginecring and systems experience ssential with 

appropriate degree or educ tiona ind or practical 
background 


FLIGHT PLANNING ENGINEERS 


for planning aerodynamics and engineering fligh 
requirements Experience essential in ne r both 
fields 


INSTRUMENTATION ENGINEERS AND 
MECHANICS 
Aircraft instrumentation, development and calibration 
experience essential 
ELECTRONIC ENGINEER 
(Senior or Intermediate) 
rk 


for electronic and electrical instrumentat “ 
1 gauging 


Flight test cpplication of telemetry and stra 
experience preferred 


GENERAL’ANCILLARY APPOINTMENTS 

TECHNICAL RECORDS CLERK (male) 

SHORTHAND AND COPY TYPISTS 
(senior and junior) 

JUNIOR CLERICAL ASSISTANTS (female) 
These vacancies offer progressive and permanent posi- 
tions with commensurate salaries, generous conditions 
of employment. superannuation and excelient social 

and welfare facilities 


Applications to the Personne] Manager, 


| esearrieis een _ 


HAMBLE, HANTS 
Phone, Hamble 337 566-9131 


F. G. Mens | Faia 


|B yeeeilt require intermediate standard Stress 
men and an aerodynam cist for a full and varied 
programme of work on a s¢rics of Lght and executive 


aircraf 
PPLICANTS should 6b f HN Standard and 
pr is rafl experience 
a 


tave prev ) ] c 
pete CESSFUL applicants will be of 
s ’ mm in a pleasant area ft 


Salares commensurate with qualifca ns and 


566-3 
OMMERCIAL pilot required for crop spray ng 
permanent position Apply to Chief Pilot. Lines 
Acrial Spraying Co.. Boston, Lincs 566-9129 
tor fr red for estabi shed 
Wolverhampton 

car experi 
s nd f 
j ff | 

f cessar 

e f Don Evera 
(Aviation) ar Wowcer 
hampion 6-2 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


Require 
DRAUGHTSMEN 


Electrical, Structural 
and Instrumental 


for development and trial installation 
work on modern civil and service aircraft. 


Good starting salaries with housing 
assistance for suitably qualified applicants. 
Apply in writing, giving full details of 
experience and convenient dates for 
interview, to :- 


PERSONNEL MANAGER 
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reED AIRWAYS require pilots for 


Situations Vacant—contd BRITISH « bs NITED a oe , 


ADIO. er r with . _— | hie \ division Gatwick Airport 
to t f radio ten s S66-12 


org fh eferabl hs iS WIRE THREAD INSERTS 12 
AarEeAUTES ee et kate Precision WESTEAND AIRCRAFT, FTP 


made in Car SAUNDERS-ROE DIVISION 
at ac AOI AEs F z , 
- ’ bon Steel for HAVE VACANCIES AT OSBORNE 
HAVE VACANCIES AT PRESTWICK aA 4 Aluminium Et Ol 1GHI POR 
, 4 . lias ‘ A NIOR ERODYNAMICISI 
~— and Mag- S' A 
LECTRICIANS 
E nesium. Alsc AND 
RADIO OR ELECTRONICS EXPERIENCI “og in Stainless ao ‘ Tecunician 
— SS Steel and ‘ ' ymicist, wh ould have @ 


C.A snd aircraft or m.ssile 


URNER ‘ - ‘ d | I 
T sis 3 Bronze, pericr $s req on Black Kn.aht 
€ l 1 - engaged on Test Tank 
a J iu “ for rich a echn.cal 
B.S.F. fu rd is dcsirab.c 
Metric Applica ‘ ward det of their careers to 
B.S.P. “ 


THE PERSONNEL OFFICER (A 
—, th Wyre AND | a RAI I | Pas 
itwor d 
CROSS. Unified. SAUNDERS-ROE DIVISION 
EAST COWES, LW 566-10 
MANUFACTURING CO. (1938) LTD 


INISTRY OF VIATION f Tre ontrol 
COMBE DOWN, BATH, SOMERSET of fiers. =. Posts. for men om pt Foy 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH | mver s n 


&) 


61 Cand.dates must have 
me as pw 
Forces, but 
QO. duties 


AIRCREW WACANCTES MARSHALL) 720°! “oie ' 

penser Amuwes AIRPORT WORKS CAMBRIDGE | | {::s:%, oon W 0° oeapoiltution form. agatng 
TECHNICAL AUTHORS— — 

HAVE THE FOLLOWING VACANCIES IN MECHANICAL or ELECTRICAL rl ITION 


JERSEY ~ S > HIN 
f i} aft unimum | ”y ’ ny ila una ¢f a a 
1.—C AP TAINS a rera n ee m | mechanical authors who should be experienced sight fly ory night: Ausiers sal Chinane Ween 
ones ati “7 : o 4 cial . | in the compilation of civil or service publi- | an fe or subscription Municipal 
iceme an «thn our lying exper i 
SECOND OFFICERS minimum — qualifica 
tions—Commercial Pilot's L 1C€ Instrument 
yup 20 


Rating Age 


cations, and familiar with modern aircraft and | port sthend-on-Sea, Essex Phone, Rochford 
| associated equipment. Engineers who possess 620 566-7 

| a flair for this work and have a suitable | i}ATION I TD.. provides full-time or postal 

| experience in the maintenance and overhaul i tui n combination of these methods for 

wre also vit ym pilots in age group | of aircraft, or aircraft electrical installations avis cences. Classroom instruc 

pr j for A.R.B. General, certain 

and associated equipments, may also apply } r t f if rmance schedule examinations, 

: : These positions are permanent and pro- n >ho incy 8671. For details apply 

Full det , o the gressive, and carry salaries commensurate | Avigation. Lt 30 Central Chambers, Ealing Broad- 

PERSONNEL OFFICER (AIRCREW) with experience and ability | WS. Ealing 8949 zzz-771 

, IN Letters of application, giving details of train- | Mists RY-APPROVED Trainers For instrument 

J' RSEY — INES ing and experience should be sent to | : ‘ y «'y . ' gs 

| alists for 12 yea in r sining ervices 
STATES AIRPORT. JERSEY PERSONNEL MANAGER $ Ovingeton Square ondon, S.W.3 Konightsbricge 
2089 568-9094 


‘possessing r rcial Pil licence 
“positi ons whic iF: l in the spring “of 1961 


VIGORS 
AVIATION LIMITED 


Sole U.K. Distributors for PIPERS 


Announce the New Incomparable 


Best wishes to all our friends! Pi PER q ‘OLT 


We’re not sending 
Side by side 2-seater, dual control 
Christmas cards this year, . . 
, Club and Touring Aircraft 
we’re making a donation 


to the British Home £2.995 


and Hospital for Standard Model FLY AWAY KIDLINGTON 


Incurables instead. 
Full details from : 


VIGORS AVIATION LIMITED 
BRITISH UNITED AIRWAYS | Oxford Airport, Kidlington, Oxford 


Kidlington 3444/5 


AND ITS ASSOCIATE COMPANIES 


CRC BS/T3 
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Tuition contd. ] u ’ HE “POWER AND SPEED’ ey eo 
ONDON : CLUB NOTIC ES, ETC. T's BOYS Aircraft and Air Dee f. G 
IN SCHOOL OF AIR NAVIGATION offers ORARY AND KENT FLYING CLUB, Biggin Hill Swanborough, of THE ALROPLANE AND a R. rics. 
full-time personal coaching with home study (BN M.0.A.-approved course. Tiger and has been written for intelligent boys between the ages 
correspondence ourses or combination of both for Hornet Naotke: Chipmunks and Prentice Contract of 10 and 16 The author surveys modern military 
= ae ts of en eeu and navigator quali- rates. Rowute 705, one hour from Victoria 566-761 flying and includes chapters on combat aircraft 
cations, also Officially appointed Services = , ’ "A" ' scientific aids and missiles Other tities in this series 
—— ae ¥ Ovington Square. Knightsbridge BOOKS AND PUBLICA TIONS are “* Motorcars,” Locomotives " and Ships and 
ondon 3 ken 8221 222-755 Shipbuilding.” Illustrated, 112 pages, 10s. 6d. net 
U.K. Wy Mm, Be.  F Avoly from booksellers, or lls. 5d. by post from the pub- 
ENHAM LINK TRAINING CENTRE. £1 seven- 4 $67-x825 lishers, Temple Press Limited, Bowling Green Lane, 
day week Denham 2161. and 3171 222-741 ANE’S for 1928, 1929, 1942. various aircraft books London, E.C.1 uaz 
and booklets, 1938-1948 19 Calthorpe St., W.C.1 os Ts 
XETER AIR CENTRE offers the least expensive | Ter 0275 566-x834 AMERA IN THE SKY." by Charles Sims 
and most comprehensive flying training available with a preface by Air Chief Marshal Sir James 
today. contract rates from £3 76. 6d per hour - Ts AEROPLANE " PICTORIAL REVIEW Robb. For more than 30 years Charles Sims, chief 
Normal Auster/Tiger rate £3 128. 6d4., Chipmunk (No Compiled by the staff of Tue photographer of THe AEROPLANE AND ASTRONAUTICS 
{5 Ss PPI ourses from £108 15s8., C PL o aoe AEROPLANE yn ASTRONAUTICS This is the third and one of Britain’s best-known aerial photographers. 
£665 Phen O . -_? , rom annual miscellany of illustrations to appear in THE has watched the amazing growth of British aviation 
nstructor’s course from £72 10s Special AEROPLANE AND ASTRONAUTICS and covers high- from a ring-side seat In this book he recalls with 
attention to individual requirements Full Air Traffic lights of aviation for the year ended autumn, 1958 pen and camera. enlivened with anecdote, some of his 
Control Radio aids VHF/DF and 24-hour Met Over 250 illustrations, 128 pages. 10s. 6d. net from many memories of those eventful days Illustrated 
service, grass or runways. Local accommodation from booksellers, or lis. 9d. by post from the publishers, 218 pages, 25s. net from booksellers, or 26s. 6d. by 
£3 10s airport £5 15s. 6d Exeter Airport, Ltd., Temete Press Limited. Bowling Green Lane. London, post from the publishers, Temple Press Limited 
Exeter 67433 222-778 om | 77 Bowling Green Lane, London, E.C.1 zzz 


ON SALE NOW = The Aviation Picture Book of the Year 


PICTORIAL REVIEW (No. 5) 


Containing over 200 illustrations selected for their strik- 
ing quality and outstanding interest the new, Fifth 
Edition of this popular annual forms a unique pictorial 
record of the year’s events in aviation throughout the 
world. 


CONTAINING. 


a OvER 20 
$ Be ILLUSTRATIONS All the latest types of military and civil aircraft, in 
1 aaa a * service and under development, are featured, including 
a F i VTOL and STOL designs, naval aircraft, and helicopters 
op eed icte large and small. There is a section reviewing the latest 
le : On Wes Save ty “ missiles and space vehicles and others portraying the 
‘ieee “finer bs newest type of light and executive aircraft and the 
dre % highlights of the 1960 Farnborough Air Show. 
i jee Sie a NII Sy CONTENTS INCLUDE 
ot Size: 74 x 10 in. 128 pages New Shapes of 1960 Strategic Spearhead 
veins Over 200 illustrations Commercial Transport Aircraft? For Aeronautical Development 
price 12s. 6d. net Light and Executive Aircraft Trainers and Transports 
(By post 13s. 7d.) Missiles and Spaceflight tool : 
Fighters-—Formation Rotary Wing Selection 
Focus on Farnborough Air Display; Events of the Year 


TEMPLE PRESS BOOKS: Bowling Green Lane, London, E.C.1. 


DG.l. Ministry of Aviation Approved. A.R.B. etc 
R.L.A. GUARANTEED LAMINATED ALUMINIUM, BRASS & STEEL 


Great Time Saver . Accuracy Assured . . . Sheets or Components. 


SHIMS BY “ ATTEWELL”™ PERFECTLY FLAT & FREE FROM BURRS. 


B. ATTEWELL & SONS LIMITED 


Makers of Aircraft Components for over 20 years. 


Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams “ Reflection-lver" 


INDEX TO ADVERTISERS 


ee 
- 4, 
, se a Name Page | Name Page Name Page 
een. F a H s 
Bea Aero-Enterprises (Boreham Wood), Ltd. 7 Hawker Siddeley Aviation, Ltd. Front Cover, 6, % Scottish Aviation, Ltd. . em 
: j Accewell, B. & Sons, Led 4 Hunting Aircraft, Ltd. Shackleton, W. S. (Aviation), bik 
Nie, =I B K Short Brothers & ~~ Led ; 
_ BP. Aviation Services Back Cover Keegan Aviation, Ltd. ; + an is “we Sperry Gyroscope Cor, Ltd., The ‘ 8 
British United Airways 13 
M T 
c Marshall's Flying School, Ltd. .. 12,13 ‘ 3 
j Cross Manufacturing Co. (1938), Ltd 10,13 Martin-Baker Aircraft Co., Ltd. gh Titanine, Led. . 
i, ° 4 M A Aircratt), Led 5,12 
’ Flight Refuelling, Ltd 9 Pressed Stee! Co., Ltd 4 ickers~ rmstrongs (Aircraft), Le . 
r Fokker, Royal Netherlands Aircraft Factories Vigors Aviation, Ltd. oe s% 3 13 
Inside Front Cover R 
ri G R.F.D. Co., Led ‘ Inside Back Cover w - 
ae Godfrey, Sir George & Partners, Led 2 Rye, Claude, Bearings Pe ; ‘sa Westland Aircraft, Ltd. .. ‘ : 7 


Printed in England and Published Weekly by the Proprietors, TEM. LE PRE4S LIMITED, BOW LING GREEN LANE, LONDON, B.C.) 
N.Y. 


rs hegistered at the U.1.0. as a Newspaper. Second class portage paid at New York, 
# AGENTS ABROAD--EUROPE “or Dawson (9.A.), Paris: Wennags ries Hach ate a Ce, Parte: W. H. Smith & Son, faris and Brussela. CANADA— 
Wm. Dawson Subscrip ion Service Ld orento: Gordon 2 Got i. foronto A. —Eastern News Co., 906 West Lith Street, New York, 14, N.Y 


AF ulC A—Central News Agency, Ltd., Cape Town: W. Dawson & Son (3.4), Cape Town. ASIA—W. Thacker & Co., Ltd., P.O. 190 Bombay. AUSTKALIA 
and NEW ZEALAND—Gordon & Goteh (A sia), Led 
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DECEMBER 23, 1960 THE AEROPLANE 
and ASTRONAUTICS 


If your special interest is the safety of passengers and 
crew, whether for civil or service aircraft... or air/sea 
rescue work generally ... then this is something 
you'll want to see. And keep! The development 
and refinement of inflatable liferafts and other aids to 
survival over the years is the 
story of R.F.D.’s progress. If 
you've a problem in survival equipment, 
or the need for special rescue aids, 
we can help you. 


INFLATABLE LIFERAFTS 


M.O.A. Approved and M.O.S. Approved. 


R.F.D. COMPANY LIMITED, GODALMING, SURREY. Tel.: Godaiming 1441. 
Subsidiary Companies in;—N. IRELAND, AUSTRALIA, CANADA, AFRICA, FRANCE, NEW 
ZEALAND, ITALY, HOLLAND, GERMANY, DENMARK, NORWAY, SWEDEN, U.S.A. 
Agents throughout the world. 
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200,000 miles of airline 


AIR FRANCE, flying the world's longest route mileage, links cities in 77 countries. 
Such a network calls for high efficiency in every aspect of its organisation. 

Here, one international service depends on another. At over thirty 

European airports Air France relies on AIR BP for fast and efficient fuelling. 
Latest example of AIR BP's advanced fuelling technique is the newly 

completed hydrant system at Fiumicino Airport, Rome. 

This highly integrated aviation service helps Air France to maintain 


“perfection in jet travel on the world's largest airline.’ 


Fast fying BIR FRANCE 


«fast fuelling 
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